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PREFACE 


T HE END of the War has seen an unusually large number of physicians 
return from the Armed Forces to civilian practice in a comparatively short 
time. This situation has presented to the medical profession of this country many 
serious problems that await solution ; not the least of these is the necessity to pro- 
vide returning physicians with postgraduate training and refresher courses, which 
they seek so eagerly, in all fields of medicine and surgery. The increased number 
of residencies and greatly expanded facilities in graduate medical education have 
thus far failed to meet adequately the unprecedented demands. In this present 
circumstance the 1946 Revision Service Volume for The Cyclopedia of 
Medicine, Surgery and Specialties takes on an added interest and importance. 
Since it is designed to provide physicians with a convenient, up-to-date, and easily 
available source of information, it will be found useful to supplement or even, in 
some cases, to take the place of more formal types of graduate training. 

Another problem which confronts the profession of medicine is the importance 
of disseminating among civilian physicians knowledge of the advances that have 
been made as the result of wartime medicine and surgery. The lessons learned 
from the experiences of our Armed Forces must not be laid aside but must be 
adapted to the needs of peacetime practice. Here again, the 1946 Revision Service 
Volume serves a useful and timely purpose, because it consists of a group of 
critical reviews of the progress that has been made in medicine, surgery, and the 
several specialties during the past year, emphasizing particularly advances that have 
emanated from the several governmental services. 

The Publishers and Editors of this volume are fortunate in having the coopera- 
tion of an exceptionally well qualified group of Contributors. Every review, pre- 
pared by Authors preeminent in their respective field, represents a well considered, 
scientific discussion ; in each, however, the practical aspects of the subject have not 
been overlooked. The value and usefulness of this volume is primarily due to the 
interest and ability of our Contributors, to whom we express our deep appreciation. 

In format, the present volume is similar to those of former years, the subject 
matter being arranged in alphabetical order. Although an efifort has been made to 
include all of the important recent advances in the various fields of medicine, certain 
subjects that are of special interest have been stressed. Mention should be made 
of the sections devoted to Anesthesia, Endocrinology, Hematology, and Tropical 
Medicine. For many years to come, the practitioners of this country will be faced 
with the necessity of directing and conducting the care of millions of veterans. 
Because many veterans will require reconditioning, particular attention has been paid 
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to those subjects which form the basis of an adequate rehabilitation program, namely : 
Physical Medicine, Occupational Therapy, and Psychotherapy. In addition to a 
comprehensive review of General Surgery, such subjects as Neurosurgery, Plastic 
and Reconstructive Surgery, Thoracic Surgery and War Injuries of the Chest have 
been accorded special consideration. Cnder the subject of Therapeutics, Strepto- 
mycin, Penicillin and Sulfonamide Therapy have been dealt with in great detail. 

It is a pleasure for the Editor to announce the return of I>r. Edward L. Bortz, 
after a prolonged tour of active duty in the United States Navy, to his duties as 
Assistant Editor, in which capacity he has again been of inestimable service in the 
preparation of this volume. The sincere thanks of the Editor are also due to Mrs. 
Jacob Brehm, Jr., and other members of the Editorial Staff, who have been of such 
help in the preparation of the manuscripts and seeing this volume through the 
press. The Publishers are to be congratulated upon the appearance of the volume, 
and are particularly to lie commended for their generosity in including two hundred 
and fifty illustrations, of which two are in color. 

It is the sincere hope of all who have been engaged in the preparation of this 
1946 Revision Service Volume that it will prove a valuable asset to all the suh 
scribers of The Cyclopedia of Medicine, Surgery and Specialties, partieuiaily 
to those who are seeking additional educational opportunities after years of patriotic 
service to their country. 

George Morris Ph enol, 

/* dituf 
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Histamine and Antihistaminic 
Substances 

Evaluation of the Histamine Intra- 
dermal Test as a General Indicator 
of Allergy— While concurring in the 
belief that allergic manifestations are 
due to release of histamine. Farmer 1 
rejected the inference that allergy is in- 
creased sensitivity to this substance. His 
work failed to confirm Atkinson’s sug- 
gestion (1941) that allergic and non- 
allergic individuals can he distinguished 
by means of an intradermal histamine 
test. 

Using the methods and criteria of 
the previous study, this investigator 
tested eighty-six subjects, of whom sev- 
enty-six had clinical symptoms of allergy. 
Sixty-five of these patients had shown 
positive specific skin test reactions, but, 
of this number, positive skin reactions 
to histamine were obtained in only 
twelve, No positive specific skin re- 
actions were demonstrated by nine pa- 
tients with nonallergic disorders, but 
two of them showed positive reactions 
when tested with histamine. 

Clinical Observations on the Use 
of Benadryl; a New Antihistaminic 
Substance— Work by McElin and Hor- 
ton 2 lias suggested that benadryl, a new 
antihistaminic preparation, is fifteen to 
thirty times more effective than amino - 


phyllin in relieving bronchial constric- 
tion. When compared with papaverine , 
its antagonistic effect on histamine was 
650 times greater ; on acetylcholine , 50 
times greater, and on barium chloride , 
1.3 times greater. 

Lethal doses given to albino rats and 
mice, rabbits, and dogs caused violent 
excitement, convulsions, and respiratory 
failure before death. Dogs receiving non- 
lethal toxic closes showed violent ataxia 
and excitement, but, apparently, no im- 
pairment of vision or mental acuity. No 
changes were observed in the blood pic- 
tures, nonprotein levels, or histopathol- 
ogy of clogs given large but nontoxic 
amounts of benadryl for an extended 
period ; the marked congestions in the 
choroid plexuses of these animals are as 
yet unexplained. 

The antihistamine properties of bena- 
dryl were tested clinically, using the 
oral, intravenous (drip method) and, 
less frequently, the intramuscular routes 
of administration. The last-named was 
thought to be somewhat irritating. Gas- 
tric analyses were clone on seven patients 
who had multiple sclerosis. In three, 
intravenous benadryl blocked the rise in 
the gastric acid curve caused by an injec- 
tion of histamine ; in the fourth case, it 
was not as great as when histamine was 
given without a previous injection of 
benadryl. 
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This drug was also tested in cold 
allergy. The patient, whose blood hista- 
mine rose during and immediately after 
exposure to cold, developed a typical 
wheal and flare when an ice cube was 
held on his forearm for about three min- 
utes. The test, when repeated on the 
other arm after an intravenous injection 
of benadryl, produced a reaction ap- 
proximately 50 per cent less than the 
first one. 

Symptoms of Meniere’s disease and, 
in one case, accompanying conditions, 
such as urticaria, hay fever, and allergic 
headache, were completely relieved by 
oral benadryl. Marked and at times 
striking relief was obtained in hay fever 
(twenty-two cases), in three patients 
who developed acute urticaria and angio- 
neurotic edema following the use of peni- 
cillin and one in which these conditions 
were observed after the administration 
of barbiturates, as well as in two cases of 
recurrent dermatitis and one each of mi- 
graine and photophobia with irritation 
of eyelids due to temperature changes. 

In previous work, the authors had 
obtained only limited and inconsistent 
results from the use of benadryl in alle- 
viating cephalalgia, but this paper re- 
ports three cases in which such attacks, 
brought on by subcutaneous injections 
of histamine, were terminated by intra- 
venous injections of benadryl. Such in- 
jections failed to bring relief in a case 
of acute asthma; on the contrary, they 
seemed to make coughing more difficult 
and the expectorated material seemed 
more tenacious. 

Benadryl seems to be palliative rather 
than curative and, in most instances, 
symptoms recurred when the medication 
was stopped. 

A number of unpleasant side effects 
occurred, the most frequent being drow- 
siness, vertigo, dry mouth, and nervous- 
ness. In no case were these severe 


enough to warrant discontinuation of 
the therapy. 

There were no abnormal changes in 
the blood counts or urinalyses of a rep- 
resentative group of patients, nor, in a 
smaller group, were platelet counts or 
determinations of bleeding time, clotting 
time, or blood urea nitrogen found to 
be abnormal. 

Results of these preliminary studies 
seem to warrant further investigation of 
the effect of benadryl cm allergic dis- 
orders. 

Benadryl in the Treatment of Urti- 
caria -O' I.cary and Earlier 1 reported 
prompt relief from benadryl in nine out 
of fifteen patients with acute urticaria, 
and improvement in five. Only one pa- 
tient failed to benefit. Benadryl was also 
given to thirty-five patients with chronic 
urticaria, accompanied in twenty four 
cases by angioneurotic edema. Complete 
disappearance of the lesions, except for 
a few nonpruritic hives, was attained in 
twenty-five cases, and in seven fewer 
lesions and less pruritis were observed, 
Three patients were not relieved. 

Eighteen of the fifty patients treated 
complained of side reactions, such as 
drowsiness, dizziness, weakness, dilated 
pupils, and dry mouth; in three, these 
reactions were severe enough to force 
discontinuance of therapy. Drowsiness, 
the most frequent ill effect, sometimes 
subsided when the dosage was reduced 
or after the drug had been taken for a 
few days. 

Relief in general was apparent only 
while the drug was taken. 

The Symptomatic Treatment of 
Bronchial Asthma and Hay Fever 
■with Benadryl- - When benadryl was 
used in the treatment of bronchia} 
asthma by Koelsehe ct at,* results were 
less encouraging than those obtained in 
patients with hay fever or hay fever 
associated with asthma. In the first 
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group, only four out of twelve patients 
experience relief, whereas thirty-nine 
out of fifty- two hay fever patients were 
benefited ; in ten of these, relief was 
almost complete. In the group of nine- 
teen patients with hay fever plus asthma, 
fourteen reported benefit and an addi- 
tional five obtained relief of the hay fever 
symptoms but not of the asthma. Two 
of the five who failed to improve had to 
discontinue the drug before they had 
given it a fair tidal because of side effects. 
Again, drowsiness was the predominat- 
ing reaction, being reported by twenty- 
five patients. Several complained of 
nervousness ; one patient experienced 
nausea and another facial edema. 

Use of Benadryl in the Syndrome 
of Physical Allergy of the Head — 
The comparative effects of benadryl and 
niacin on physical allergy of the head 
are discussed by Williams, 5 who consid- 
ers the former superior in the treatment 
of perennial vasomotor rhinitis. Of twelve 
patients suffering from this condition, 
ten obtained striking relief when bena- 
dryl was given. The two who failed to 
benefit discontinued treatment after one 
dose because of extreme vertigo. Symp- 
toms subsided markedly in four patients 
with hyperplastic ethmoiditis; they re- 
curred, however, within twelve hours 
after the drug was withdrawn. While 
five myalgic patients experienced con- 
siderable benefit from the use of bena- 
dryl, they felt that the relief obtained 
from niacin was definitely greater. Two 
patients with Meniere's disease were ob- 
served. Both felt that their improvement 
on benadryl, while good, was less marked 
than on niacin and potassium nitrate. 

In addition to drowsiness, side re- 
actions reported were nervousness, ver- 
tigo, and inability to focus the eyes. 

The author feels that benadryl is use- 
ful in physical allergy of the head, espe- 


cially perennial vasomotor rhinitis, and 
that it should be tested further. 

The Use of Benadryl in Treating 
Some of the Allergic Diseases of 
Childhood — Benadryl in capsules and 
elixir was used by Logan 6 in the treat- 
ment of allergic disease in eighteen chil- 
dren. Drowsiness and vomiting were the 
only untoward reactions encountered, 
and in the two cases in which vomiting 
occurred, there was a possibility that it 
may have been due to gastroenteral 
disease. 

Twelve cases of seasonal hay fever, 
three of which had associated asthma, 
were treated. Relief of the hay fever 
symptoms was excellent or good in nine 
cases, fair in one, and questionable in 
another. The treatment failed in one 
case. Good results were obtained in 
one instance of associated asthma and 
fair results in another; in the third, 
relief was questionable. A child suffer- 
ing from urticaria obtained prompt and 
marked benefit, but there was a recur- 
rence of symptoms when the benadryl 
was discontinued. One case of vaso- 
motor rhinitis was markedly improved; 
another obtained only slight relief but 
later reported improvement from an in- 
crease in dosage. Two cases of urti- 
carial reaction, one to plasma and the 
other to tetanus gas gangrene antitoxin, 
were also benefited. 

This author has found that, as a rule, 
an effective dose of the drug in children 
is 2 mg. per pound of body weight. He 
emphasizes the importance of adequate 
dosage. 

A Discussion of Benadryl as an 
Antihistamine Substance — Code 7 re- 
views the literature on substances having 
antihistamine properties, and discusses 
the role of benadryl in the treatment of 
various allergic diseases, whose relation- 
ship is probably based on an abnormality 
of histamine metabolism. Its mode of 
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action in some of these disorders is not 
yet clear and should be studied further. 
While its action on the smooth muscle 
spasm and altered vascular reactions 
evoked by histamine have been reported, 
there is still a need to determine how 
much it interferes with other actions of 
histamine, as well as the exact site of 
its antihistamine effect. Benadryl’s abil- 
ity to relieve symptoms should not be 
regarded as proof that they are evoked 
by histamine. It is desirable that the 
blocking action of this substance to other 
biologically active compounds be investi- 
gated. 

Relief of Dermographism and 
Other Urticarias of Histamine Ori- 
gin by a Synthetic Benzhydryl Alka- 
mine Ether — Because a new antihista- 
mine substance, benzhydryl alkamine 
ether, had been efficacious in controlling 
cold urticaria, Feinberg and Friedlander 8 
were prompted to prescribe it in three 
cases of urticaria factitia. The first dose 
caused a marked alleviation of symp- 
toms, which recurred six to twenty-four 
hours after withdrawal of medication. 
The results led to an investigation of 
the effect of this drug on dermograph- 
ism, which had interfered with skin test- 
ing in thirty patients presenting clinical 
manifestations of allergy. When given 
prior to testing, positive reactions were 
elicited in eighteen of these patients. 
Failure to use it caused a return of the 
dermographism. The only side effects 
noted were drowsiness and lassitude in 
some patients. 

When administered to twelve cases of 
allergic rhinitis and seventeen cases of 
asthma, this benzhydryl alkamine was in- 
effectual. The striking results it brought 
about in cold urticaria failed to obtain 
in several cases of rhinitis and asthma 
precipitated or aggravated by cold. Two 
patients with chronic urticaria became 
almost asymptomatic when treated with 


this substance, but two others failed to 
benefit. Relief was reported in several 
other cases of chronic urticaria, as well 
as in acute urticaria, serum sickness, 
chronic rhinitis, atopic and contact der- 
matitis, and pruritis. 

Histaminic Cephalalgia with Duo- 
denal Ulcer — A number of cases of 
histaminic cephalalgia with concomitant 
peptic ulcer have been reported, and 
Alford and Whitehouse-' suggest that the 
latter syndrome may he induced by 
increased gastric acidity during the ceph- 
alalgic attacks. To support this conten- 
tion, they present a case in which the 
histaminic cephalalgia had its onset fif- 
teen years previously, with symptoms of 
peptic ulcer developing three years later. 
The gastric flare-ups occurred coinci- 
dentally with the headaches. 

Studies revealed evidence of an ulcer 
in the first part of the duodenum, with 
crater formation. It is interesting to note 
that contrary to most cases of active 
peptic ulcer, gastric acidity was very 
low following a test meal of broth. Ad- 
ministration of 0.5 mg, of histamine 
phosphate caused a sharp rise in total 
and free hydrochloric acid values with- 
out evoking a headache. The acid curves 
during spontaneous attacks of histaminic 
cephalalgia seemed to parallel the onset, 
severity, and termination of the head- 
ache. There was no significant differ- 
ence between total and free acid values, 
as noted after treatment with histamine 
or following an attack of histaminic 
cephalalgia. 

Treatment with histamine, combined 
with ulcer therapy, resulted in a com 
plete disappearance of symptoms. Kssen 
tial gastric secretory function seemed 
unaffected. 

Diagnostic Tests 

Skin Sensitivity in the Aged Fa- 
tality Following Intradermal Tests- ■ 
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The skin in older persons, or in those 
with allergic disease of long duration, 
is generally thought to be nonreactive. 
However, Wiseman and McCarthy- 
Brough 10 report the case of a seventy- 
eight-year-old woman in whom intrader- 
mal tests, which had elicited many marked 
skin reactions, were followed by death. 

The patient gave a history of asthma 
since the age of four. She was worse 
during the fall and winter. The attacks 
were precipitated by milk, pork, cabbage, 
and exposure to a cat. They were aggra- 
vated by upper respiratory infections. 
Avoidance of offending proteins and a 
course of dust and vaccine injections 
resulted in such marked improvement 
that she discontinued treatment (after 
attaining a dosage of 1 cc. of each) for 
about three years. Weakness, loss of 
weight, and an exacerbation of asthmatic 
symptoms then prompted resumption of 
the dust and vaccine injections and, 
three weeks later, repetitions of intra- 
dermal tests made six years earlier. Ex- 
tracts of coffee and various inhalants, in 
amounts of 0.01 to 0.02 cc., were used. 
The patient also received injections of 
0.35 cc. of house dust and 0.3 cc. of 
stock vaccine at this time. Cough and 
moderately severe dyspnea began about 
five minutes later. Despite the subcuta- 
neous injection of epinephrine, the pa- 
tient became cyanotic and lost conscious- 
ness. Intravenous epinephrine, oxygen, 
artificial respiration and, finally, epineph- 
rine injected into the heart, were with- 
out avail. Death occurred about fifteen 
minutes after the tests were made. 

The Diagnostic Value of the Eosin- 
ophile in Allergic States — Tn studies 
of sixty nasal smears and thirty-nine 
blood smears from allergic individuals, 
Mansmann u noted an eosinophilia rang- 
ing from 5 to 20 per cent, and reaching, 
at times, 35 per cent. In only three or 
four instances was this phenomenon ob- 


served without a demonstrable allergic 
basis. However, since it is sometimes 
seen in other disorders, such as parasitic 
infestations or various tropical diseases, 
the presence of such disease necessitates 
caution in interpreting the eosinophilia 
as being due to allergy. 

The author points out that allergic 
symptoms may simulate acute or chronic 
infection, and emphasizes the importance 
of nasal smears as a diagnostic medium. 
Attention is called to the fact that the 
nature and location of the allergy some- 
times determine the tissues or secretions 
on which eosinophile counts should be 
made (<?. g., the stools, in gastrointesti- 
nal allergy; the urine, in urinary system 
allergy ; sections of nasal polyps ; antral 
washings, etc.). 

The characteristics of the eosinophile 
are outlined and methods are presented 
for taking, preparing, and interpreting 
nasal smears. 

The Conjunctival Test as a Guide 
to Clinical Immunity in Hay Fever — 

The conjunctival threshold of reaction 
to pollen extract was tested by Love- 
less 12 in ninety-five patients. Prior to a 
course of ragweed extract injections, a 
preliminary test was made on one eye, 
beginning with a pollen extract contain- 
ing 1 P.N. unit per cc. and continuing 
with extracts of gradually increasing 
strength, until the first reaction point 
was passed. After the course of treat- 
ment, the other eye, which had pre- 
viously served as control, was tested, 
beginning with the strength just below 
the one previously eliciting the reaction. 
Reactions occurred to solutions contain- 
ing from 15 to 4000 units; in the ma- 
jority of cases, irritation became ap- 
parent with the use of extracts of 50 
to 400 units. When clinical results 
were compared with threshold responses, 
it was found that 95 per cent of the 
patients with thresholds of 350 to 500 
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were markedly benefited, and symptoms 
were satisfactorily relieved in only 49 
per cent of those with thresholds of 35 
or less. Since better clinical results seem 
to be attained with higher conjunctival 
thresholds, it is suggested that until a 
new patient’s own “protective” thresh- 
old is established, it may be well to 
give booster courses adequate to raise 
the threshold to at least 300, if possible. 
The test should be valuable as an index 
of the amount of treatment required. 

Hay Fever 

Treatment of Ragweed Pollinosis 
with Antigen-Antibody Mixtures — 

Very satisfactory clinical results were 
achieved by Cohen and Friedman 13 in 
three cases of asthma with exacerbations 
during the ragweed season, by three to 
four injections of an approximately neu- 
tral mixture of thermostabile antibody 
and pollen extract. The material was 
prepared by injecting normal individ- 
uals, at weekly intervals for four weeks, 
with gradually increased doses of a 10 
per cent ragweed extract. The subject 
was bled if the titer was considered high 
enough by determination of serum ob- 
tained seven days after the last injec- 
tion; if not, another injection of ragweed 
was given three weeks later, and the 
bleeding was then done. When the glob- 
ulin had been titrated for its thermo- 
stabile antibody content, ragweed extract 
was added in an amount considered suffi- 
cient to be neutralized by this antibody. 
The mixtures were tested for the pres- 
ence of free antigen. Those containing 
between 10 and 100 P.T.A. units per 
ml., as determined by titrating the skin 
of ragweed-sensitive patients, were re- 
garded as neutral or practically neutral. 
They failed to evoke systemic reactions 
caused by too rapid dissociation of the 
antigen and antibody, when injected into 
individuals sensitive to ragweed, even in 


doses containing as high as 6000 units 
of neutralized antigen. 

To test the capacity to produce a high 
thermostabile antibody titer, a nonrag- 
weed sensitive subject was given three 
injections of such a mixture, at four- 
day intervals ( 20,000 P.T.A. units of 
“neutralized” extract, or the estimated 
equivalent of 600 to 700 P.T.A. units 
of unneutralized extract). He showed a 
thermostabile antibody titer three weeks 
later of 750 units. 

This material, when administered to 
the three ragweed-sensitive patients, re- 
sulted in almost complete absence of the 
seasonal exacerbations previously ex- 
perienced. 

Vitamin C in Hay Fever: Therapy 
and Blood Levels- -Ascorbic acid in a 
daily dosage of 500 mg. was given by 
Friedlander and Feinberg 14 to forty- 
three bay fever sufferers, nine of whom 
had concomitant seasonal asthma. The 
treatment was carried out during the 
hay fever season and varied in duration ; 
in most cases, it was begun by August 
15th and continued for two to six weeks. 

Pollen hyposensitization had been un- 
successful in twelve of the cases, and the 
others had received very little or no 
previous treatment. 

There was no alleviation of asthma as 
a result of the vitamin < ’ therapy, Onlv 
three patients reported relief of hay 
fever symptoms, and in at least one of 
these the role of the treatment is ques- 
tionable, since the patient suffered a 
recurrence of symptoms when the vita- 
min was omitted, hut again improved 
on taking placebo tablets of the same 
size and shape. 

The vitamin C blood levels of hay 
fever and normal subjects were similar, 
A normal saturation point was attained 
in the blood levels of treated hay fever 
patients, despite their failure to derive 
clinical benefit. 
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tervals resulted in the appearance ot 
urticaria twenty-four days after treat- 
ment began. It involved the face and 
neck first, and then became generalized. 
Each succeeding injection intensified the 
condition, and the drug was discontinued 
the following day. The urticaria con- 
tinued unabated for three days longer, 
but by five days after cessation of ther- 
apy it had disappeared. 

Attempts to determine the least amount 
of penicillin that would produce the urti- 
caria showed that during the eleven-day 
reactive phase, as little as 50 units of 
commercial penicillin sodium provoked 
a response ; afterward, injections increas- 
ing to 20,000 units could he tolerated. 
Skin and passive transfer tests were 
positive during the reactive phase, but 
negative after it. There were no re- 
actions to penicillium extract at any time. 

This case suggests that the reactive 
effect of penicillin may he transitory. 
While it is not clear whether the subse- 
quent negative response was spontaneous 
or due to gradually decreasing the dos- 
age, it may he that in cases of severe 
penicillin urticaria, desensitization can 
be attained by graduated doses of the 
drug. 

Urticaria Following the Use of 
Protamine Zinc Insulin-— Protamine 
zinc insulin was responsible for the de- 
velopment of urticaria in a ease observed 
by Hughes and McAlister. 1 11 The pa- 
tient had previously taken regular insulin 
without difficulty. Both direct and pas- 
sive transfer tests failed to show sensi- 
tivity to this type of insulin, lmt definite 
reactions were diluted with protamine 
zinc insulin made from beef and pork 
pancreas, as well as with a preparation 
containing insulin from pork pancreas 
only. The conclusion that protamine 
(salmine) was responsible for the urti- 
caria could not be substantiated by skin 


tests because a sterile sample was un- 
available. 

Skeptnphylactic deallcrgization was at- 
tempted bv two methods: I 1 ) Adminis- 
tration of 1 o unit of each regular and 
protamine zinc insulin, forty five min- 
utes before the regular doses, for three 
days, and (2) giving one unit of prota- 
mine zinc insulin and increasing the 
dosage by one unit every fifteen min 
utes until a dosage of eight units was 
reached (thirty six units in all); then 
fifteen units of regular insulin, followed 
by breakfast this was carried out for 
four days. When these attempts failed, 
injections of histamine n/oprotein were 
given at three day intervals, in grad- 
ually ascending doses beginning with 0 1. 
Results were highly satisfactory, 

Bronchial Asthma 

Carcinoma of the Lung with Asth- 
matic Symptoms To support the fact 
that “all that whee/es is not asthma," 
Moore- 11 describes four eases of bron- 
chogenic carcinoma which close! v simu- 
lated bronchial asthma. The patients 
had been diagnosed and treated as asth- 
matics, and there had been some re 
spon.se to epinephrine, etc. In three 
cases, the lung carcinoma was revealed 
after death; in the fourth, it was demon- 
strated by biopsy of a growth observed 
on hronehoseopie examination, 

The author points out that in diagnos- 
ing cases of this type, one is most prone 
to err during the period of partial olt 
struotion with segmental emphysema, 
During the last stage of atelectasis, the 
asthmatic symptoms disappear, but by 
then it is too late for lobectomy. Un- 
fortunately, x ray findings are frequently 
misleading; the history, clinical signs, 
and, if carcinoma is suspected, bron- 
choscopy, are far more important diag- 
nostic measures. 
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As an aid to differential diagnosis, 
the distinctions between allergic bron- 
chial asthma and bronchogenic carci- 
noma are outlined. 

Spontaneous Mediastinal and Sub- 
cutaneous Emphysema Complicat- 
ing Bronchial Asthma — According to 
Schwartz, 21 the incidence of spontane- 
ous mediastinal and subcutaneous em- 
physema is much greater than is com- 
monly believed. It has occurred in 
influenza and other respiratory diseases, 
as well as during or following conditions 
which involved various types of physical 
strain. 

This investigator describes one^ case 
which he observed and discusses twenty- 
five previously reported cases, in which 
it was a complication of bronchial asthma. 
As a rule, the emphysema appeared first 
in the neck and then in the face and 
chest, and, in a few cases, the arms. The 
abdomen and thighs were seldom in- 
volved. Duration averaged nine days, 
with a range of two days to three weeks. 
There was only one report of a recur- 
rence ; this occurred a year later. One 
worker effected release of air by the 
insertion of a needle, but all other cases 
responded to conservative treatment. 

In Schwartz’s patient, the extreme 
dyspnea and wheezing which had pre- 
viously failed to respond to ephedrine, 
adrenalin, intravenous aminophyllin, and 
oxygen, were alleviated with the appear- 
ance of the subcutaneous emphysema in 
the neck. This sudden improvement has 
been noted by other workers, and is 
thought by Macklin and Macklin (1943) 
to be caused by relief of mediastinal 
circulatory distress. 

The author points out that sponta- 
neous pneumothorax, while a rarer com- 
plication of bronchial asthma than sub- 
cutaneous emphysema, is a much more 
serious one, and, according to reports, 
has a mortality of about 25 per cent. 


Inhalation of Penicillin Aerosol 
in Patients with Bronchial Asthma, 
Chronic Bronchitis, Bronchiectasis, 
and Lung Abscess — Twenty patients 
with bronchopulmonary infections were 
treated by Barach ct al , 22 with penicillin 
aerosol, produced by passing from 20,000 
to 100,000 units of penicillin in 1 cc. of 
physiological saline through five to eight 
physiological saline through 5 to 8 liters 
of oxygen. Treatment was administered 
four to five times a day, for an average 
of sixteen days, by means of a nebuliz- 
ing apparatus permitting the reinhalation 
of some of the expired aerosol along 
with that nebulized during inspiration. 
However, it is stated that any small neb- 
ulizer producing particles less than 1 
micron in diameter may be used. 

Four patients complained of slight and 
transitory substernal soreness, but x-rays 
made routinely before and after treat- 
ment failed to reveal signs of irritation. 
Ten normal and miscellaneous controls 
exposed to inhalations of the aerosol 
experienced no distress. No definite irri- 
tation was evidenced by comparing his- 
topathological sections of lung tissue 
from normal and repeatedly-treated rats. 

Blood levels within fifteen minutes 
to one hour after treatment averaged 
0.01 to 0.04. A higher blood level is 
attained when a deep breath is taken at 
inspiration and held for several seconds ; 
however, the aim in the treatment of 
bronchial infection seems to be local 
application of the drug rather than high 
blood levels. Sputum cultures twenty- 
four hours after termination of treat- 
ment were negative for the predominat- 
ing organisms found in specimens taken 
before treatment. Ten to 20 per cent of 
the aerosol inhaled was excreted in the 
urine in twenty-four hours. 

As a result of the inhalations, four 
patients with bronchial asthma were 
asymptomatic for one to two months. A 
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second course of treatment when symp- 
toms recurred aborted them again in 
two of these patients, but was without 
benefit in the other two. One patient 
with bronchiectasis and one with un- 
diagnosed pneumonitis were also mark- 
edly relieved. There was moderate im- 
provement in eight cases of bronchial 
asthma with bronchial infection and 
either pulmonary emphysema or bron- 
chiectasis, although symptoms recurred 
approximately one month after treat- 
ment stopped. One case of lung abscess 
and one of advanced bilateral bronchiec- 
tasis were thought to have derived some 
benefit. 

The inhalations failed to improve a 
lung abscess with closed cavity, two 
cases of bronchiectasis with chronic lung 
abscess, and two of advanced pulmonary 
fibrosis. 

Combined Helium and Epineph- 
rine Therapy — Wickncr 23 describes a 
simply operated and, if desired, port- 
able apparatus for combined epinephrine 
and oxygen-helium therapy. Conversion 
from epinephrine administration to the 
oxygen-helium mixture is easily accom- 
plished by means of a slide diaphragm, 
though it is hoped that some device 
can be developed to permit simultaneous 
use of the vapor and gases. A rebreath- 
ing unit with a circle filter prevents 
wasting expensive gases, with a conse- 
quent saving in the cost of operation. 
An added advantage is the fact that 
other vaporizable material can be used, 
thus permitting administration of com- 
bined inhalation therapy in various com- 
binations of gases and vapors. 

The apparatus has been found valu- 
able in office treatment of acute asth- 
matic seizures, and such treatment causes 
no interference or blocking effect in skin 
tests. 

Asthma and Bronchial Infection 
Treated with Penicillin — Two pa- 


tients exhibiting asthma with bronchial 
infection were treated with penicillin by 
Derbes and Wilson.- 1 Injections were 
given intramuscularly at four hour inter- 
vals, in a total of 500,000 units. 

The first case, of nineteen years’ dura- 
tion, experienced considerable relief of 
clinical symptoms, hut x ray findings 
before and after treatment were similar. 
In the second patient, the disease had 
been present for two years. 1 1 ere, marked 
clinical improvement was accompanied 
by considerable clearing of the pneu- 
monitis which had been present. 

It is concluded that penicillin is valu- 
able in the treatment of this type of 
asthma, hut, like other therapy, it should 
be given early for maximum benefit. 

Sputum Cholesterol in Bronchial 
Asthma-— Sputum cholesterol determi- 
nations in fifty- one patients with bron- 
chial asthma were found by Fuchs W 
to range from 7 to 55 mg. per cent 
(1 to 10 mg. of cholesterol'). No cor- 
relation was apparent between choles- 
terol value and age, duration of symp- 
toms, or volume of a twenty-four hour 
specimen of sputum. Severity of clinical 
symptoms, however, definitely influenced 
the cholesterol content of the sputum. 
The majority of cases ranged from about 
25 to 55 mg. per cent in the skin -nega- 
tive, infective group; 7 to 25 mg. per 
cent in the skin-sensitive group, and 20 
to 30 mg, per cent in the group showing 
skin sensitivity and chronic respiratory 
infection, 'l'he cholesterol elevation noted 
in the sputa of patients with chronic, 
persistent asthma is believed due to the 
large amounts of ephedrinc and epineph- 
rine taken for relief. 

Unusual Sensitisations 

Endocrine Allergy --I. Allergic 
Senstivity to Endogenous Hormones 
— Zondek and Bromberg 88 have dem- 
onstrated that in certain gynecologic 
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disorders or premenstrual flareups of 
allergic diseases, there is a sensitivity to 
endogenous hormones or their metabo- 
lites. They term this “endocrine allergy.” 

Tests were made with seven steroid 
hormones (estrone, estradiol, progester- 
one, pregnandiol, testosterone, androster- 
one, and desoxycorticosterone acetate). 
Individuals with negative skin reactions 
were further tested with insulin and 
prolan. The 165 subjects were subdi- 
vided as follows: ( a ) Normal controls; 
(&) allergic diseases related to menstru- 
ation; ( c ) pruritis vulvae and acne re- 
lated to or aggravated by menstruation ; 
( d ) premenstrual tension ; (e) dysmen- 
orrhea during menstruation ; ( f ) allergic 
disease related to menopause ; (g) pruri- 
tis vulvae related to menopause; ( h ) 
allergic diseases, pruritis vulvae and 
acne not related to menstruation or 
menopause. Skin reactions were nega- 
tive in group a (32 women) and in 
group e (11 women). In group h, posi- 
tive skin reactions were observed in 
only 2 of the 26 women tested. Of the 
96 remaining cases, 66 showed positive 
skin reactions, and 4 developed general 
reactions as well, such as vomiting, urti- 
caria, vertigo, fever, metrorrhagia, etc. 
All 4 were subsequently desensitized. 
Many of those reacting gave personal 
and hereditary histories of allergy, and 
there was a high incidence of eosino- 
philia in this group. 

In several cases, positive skin reactions 
were delayed until the premenstrual pe- 
riod. Two patients experienced recur- 
rences of reactions at the test site during 
the premenstrual phase of six successive 
periods. A subcutaneous injection of the 
allergenic hormone, given twenty-four 
hours after the test, elicited a local re- 
action at the test site. Normal subjects 
injected intracutaneously with serum of 
estrone-sensitive patients showed positive 
skin reactions following subsequent in- 


jections of estrone given at the same site. 
Also, positive skin reactions occurred in 
normal subjects who had received injec- 
tions of serum from estrone-sensitive 
patients, when the allergenic hormone 
in their bodies reached a peak, either 
during the premenstrual phase or as a 
result of a subsequent injection. 

Desensitization by the administration 
of gradually ascending doses of the re- 
acting hormone was attempted in forty- 
four cases. There was a complete dis- 
appearance of symptoms in twenty-two, 
and definite improvement in thirteen 
others. Nine patients were not benefited. 

An Unusual Effect of Aminophyl- 
lin on the Intestinal Tract — The anti- 
spasmodic effect of aminophyllin on an 
allergic bowel was noted by Zeller 27 in 
a woman with a history of bronchial 
asthma, hay fever, gastrointestinal symp- 
toms, and frequent headaches. An ap- 
pendectomy and a cholecystectomy had 
failed to alleviate the abdominal distress, 
and two additional laparotomies relieved 
the acute attacks only. Aminophyllin, 
administered intravenously during an 
asthmatic seizure, not only relieved the 
respiratory distress but caused a dis- 
appearance of marked abdominal dis- 
tention. It was given subsequently for 
the relief of abdominal distention, pain, 
and pressure. Particularly striking was 
the benefit obtained from symptoms of 
acute intestinal obstruction, which had 
been unrelieved by intubation, enemas, 
and other palliative measures. The ab- 
dominal symptoms failed to respond to 
injections of epinephrine or to oral 
aminophyllin in a dosage reaching 1.7 
gm. (25 grains) a day. On the contrary, 
more than 0.5 gm. (8 grains) of amino- 
phyllin daily, when given orally, intensi- 
fied the distress. 

There was no passage of flatus follow- 
ing an injection of the drug, and it is 
suggested that the abdominal collapse 
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may be clue to a redistribution of gas 
in the bowel. 

The clinical response noted was borne 
out by x-rays made before and after the 
injection of aminophyllin. There ap- 
peared to be no effect on the gallbladder. 

Allergy to Tobacco Smoke — When 
the records of 370 allergic individuals 
were examined, Pipes 28 found that in 
35 the symptoms were precipitated or 
aggravated by tobacco smoke. In 47 
patients, there were positive reactions to 
skin tests with tobacco smoke extract, 
and in 19 it was possible to correlate 
the positive skin reactions with the clin- 
ical history. Control tests with tobacco 
smoke extract on 10 normal individuals 
were negative. Passive transfer sites of 
tobacco-sensitized serum, while com- 
pletely exhausted with tobacco extract, 
were reduced only 30 to 40 per cent 
with tobacco smoke extract. Likewise, 
although passive transfer sites of tobacco 
smoke-sensitized serum were, exhausted 
by tobacco smoke extract, a reduction 
of only 40 to 50 per cent was attained 
with tobacco extract. 

It was concluded that allergy to to- 
bacco smoke may be a distinct entity, 
exclusive of allergy to tobacco. The use 
of extracts of both in routine skin test- 
ing is recommended. 

Sensitivity to the Oral Adminis- 
tration of Castor Oil — The literature 
contains many reports of contact sensi- 
tivity to castor oil and inhalant sensitiv- 
ity to castor bean dust. I lowever, a case 
observed by Blank 20 probably represents 
the first report of sensitivity to oral 
administration of castor oil. 

The patient, age twenty-three, could 
remember no reaction to castor oil taken 
in childhood, and presented no history 
of allergy, except that a maternal uncle 
had fall hay fever. Marked general- 
ized abdominal cramps and diarrhea 
developed within twenty minutes after 


ingestion of 1 ounce of castor oil. With- 
in two hours, the tongue ami fauces 
became red and edematous and there 
was marked facial flushing, followed by 
a scarlatinous rash extending down over 
the shoulders, as well as edema of the 
eyelids, lips, and ears, stomatitis, and 
abdominal tenderness. Temperature and 
pulse rate were somewhat elevated. A 
little later conjunctivitis and rhiriorrhea 
developed, a punctate vesicular papular 
rash appeared on the neck and shoul- 
ders, and the erythema became gen- 
eralized. 

By the following day there was a 
marked alleviation of symptoms. Ik's- 
quamation began in forty eight hours, 
and complete recovery was .attained in 
four days. 

Three days later the patient received 
4 ce. of castor oil orally. All symptoms 
recurred, in a slightly milder form. 
After three wawks, the rlinieal test was 
repeated, using only 1 cc, of oil. This 
time the exacerbation which followed 
was definitely less severe. 

A leukocyte count showed 5K0U cells 
and there was an eosinuphilia of (i per 
cent. Reaction to a scratch patch test 
with castor oil was slight. There was 
no reaction to a patch test. 

Allergy to Chemicals in Flour, A 
Case of Dermatitis Due to Benzoic 
Acid -- Severe dermatitis and periodic 
asthma in a baker observed bv Baird, 30 
at first attributed to wheat, were later 
found due to residual traces of hen/oie 
acid from benzoyl peroxide used as a 
flour “improver” or bleach. The patient 
had shown positive skin test reactions 
to wheat protein. Attempts at !npo 
sensitization failed, as did injections 
of a mixed, sensitized vaccine. Freedom 
from contact with flour during a two 
week period of hospitalization (preced 
ing which he had been asthma-free for 
several weeks), and elimination of wheat 
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from the diet, resulted in complete clear- 
ing of the skin. The dermatitis recurred 
on subsequent exposure. 

Patch tests with the three types of 
“improved” flours used by the patient 
evoked a typical rash, but reaction to 
the one nonimproved type was negative. 
There were no reactions to patch tests 
with aqueous solutions of benzoic acid 
and potassium bromate (traces of the 
latter are frequently added when flour 
is bleached). A definite papular rash 
resulted from patch testing with 6 per 
cent benzoic acid in liquid petrolatum ; 
no response was elicited in a control 
test with petrolatum alone. 

Despite inclusion of wheat bread in 
his diet, the patient had experienced no 
difficulty since changing to nonimproved 
flours, except for an occasional slight 
papular rash. In this connection, it is 
interesting to note his feeling that some 
skin . reaction follows handling or eating 
commercial jams and pickles, in which 
sodium benzoate is frequently used as 
a preservative. 

Fungi as Allergens 

Air-borne Fungi in Allergic Dis- 
ease. I. A New Method of Prepara- 
tion of Mold Extracts; Incidence of 
Skin Reactions with Mold Extracts 

— A new method of preparing mold ex- 
tracts by the process of spore germina- 
tion, where a ball mill is not available, is 
described by Hampton and Lowe. 31 This 
method was used in the preparation of 
four mold extracts from spores collected 
by these workers during a three-month 
survey of the mold content of the air in 
the vicinity of San Antonio, by the plate 
method. The extracts individually, as 
well as a pooled extract of the 4, were 
tested on 358 allergic patients and 92 
normal controls. Incidence of positive 
skin reactions was as follows: Pooled 
extract, reactions obtained in 57 of 358 


patients tested ; Alternaria, in 55 of 358 ; 
Hormodendrum, in 21 of 301 ; Spondylo- 
cladium, in 33 of 259 ; Helminthospo- 
rium, in 14 of 101. All the controls 
were negative. 

Of the 57 reacting patients, 16 gave 
positive reactions also to pollen extracts, 
21 to inhalants, and 4 to foods. Fifty- 
four had clinical symptoms of hay fever, 
vasomotor rhinitis, and bronchial asthma, 
and in 47 of these, eosinophilia was dem- 
onstrated in nasal smears. 

In appraising the relationship between 
the positive skin reactions and spore 
counts, it is a point of interest that 
although Hormodendrum predominated* 
in the counts, it caused the smallest per- 
centage of reactions, whereas Alternaria, 
while present in lesser numbers, pro- 
voked the greatest. Cultures of Spon- 
dylocladium and Helminthosporium were 
rare, yet each was responsible for almost 
double the reactions (by per cent) as 
those caused by Hormodendrum. 

A Study of the Fungus Contam- 
inants of the Air of San Diego and 
Vicinity — The fungus content of the air 
in and around San Diego was studied by 
Harsh and Allen 32 over a period of 
three years, by the gravity slide and 
culture plate methods. During the first 
and third years, counts were made from 
slides and plates exposed on top of a 
two-story building in central San Diego. 
In the intervening year, three additional 
collection points were established: At 
the beach, at the eastern city limits, and 
at Alpine, California (thirty-two miles 
inland at an elevation of 2300 feet). 

A total of 131 species, of 27 genera, 
was isolated. Those most prevalent were 
Hormodendrum, Alternaria, yeasts, Mac- 
rosporium, Sporotrichum, and Helmin- 
thosporium. Some genera seemed to 
occur sporadically throughout the entire 
area; in some, the incidence increased 
from the coast inland, while in others it 
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decreased. Also, there were some in 
which the counts rose or fell as one 
proceeded inland, except in the moun- 
tains, where the reverse was true. It 
was noted that molds requiring a damp 
cool climate for best growth, such as 
Penicillium, diminished in number from 
the coast inland. 

Extracts of the molds obtained were 
prepared and used in skin testing 153 
allergic individuals. Positive skin re- 
actions were noted in 61 per cent of 36 
children tested, and in only 25.6 per cent 
of 117 adults. Such differences have 
been reported also by other workers, and 
are contrary to results obtained in tests 
with pollen extracts, where age does 
not appear to be a factor. No definite 
explanation is offered, but attention is 
called to the fact that mold sensitivity 
in a child is frequently outgrown. 

It seemed desirable to have some 
index of the amount of allergen available 
for absorption by patients. Therefore, 
determinations were done of the total 
nitrogen and protein nitrogen of the 
predominating molds, as well as estima- 
tions of their comparative rate of solu- 
tion. In addition, the approximate size 
and shape of the mold spores was deter- 
mined, and these data were used, with 
corrections for other physical character- 
istics of the spores and for atmospheric 
conditions, to calculate the mass of aller- 
gen in a unit volume of air. 

Mold Allergy — I. Field Survey of 
Philadelphia Area • -Results of a sur- 
vey by Blumstein and Me Reynolds 3 '' 1 in- 
dicated that the major mold season in the 
Philadelphia area lasts from mid-May to 
mid-October. Spore counts were obtained 
in the center of the city by the gravity 
slide and culture plate methods. Cor- 
relation was not attempted, but it was felt 
that more information would be derived 
by using both methods than either one 
alone. Direction and velocity of the wind 


seemed to have no influence on the mini 
her of spores obtained. A possible expla 
nation is the apparent absence of primary 
mold-producing sites in this vicinity. 
Rainfall seemed to result in a decrease. 
There was a time variation, the highest 
number being found on plates exposed in 
the early afternoon. The warmth and 
moisture of spring and summer seemed 
conducive to rapid growth, with a resul 
taut increase in count, and frequent 
spore showers were noted, especially 
during the fall. The most striking sea- 
sonal variation was in the molds with 
large and distinctive spores t Alternaria, 
Ilorniodendrum, smuts, rusts, Helmin' 
thosporium, and Fusarium. founts on 
these were radically elevated during the 
period which was established as tise 
major mold season. 

II. Clinical Analysis It has lung 
been recognized that molds play an im 
portant part in provoking allergic symp- 
toms, but the incidence of mold allergy 
is still controversial. In tests with 13 
mold extracts, Blumstein 3 ‘ observed that 
169 out of 406 patients showed positive 
skin reactions to 1 or more of them, 
Checks via the nasal route, using a mold 
powder corresponding to the extract 
evoking the positive skin reaction, caused 
symptoms of hay fever in 12 patients. 
In the order of their importance, the 
molds most generally producing reac- 
tions were Alternaria, I lormodendrum, 
Monilia, Helminthosporium, Cephalo* 
sporium, and Mucor. it is suggested 
that extracts of these he used for tests 
where mold sensitivity is suspected. 

All 12 of the patients reacting to 
the nasal test were seasonal cases. Ten 
were asthmatics and the chief complaint 
in the other 2 was seasonal rhinitis. 
Satisfactory relief was achieve*! bv treat- 
ment mild mold extracts. In 8 of 
these cases, pollen sensitivity was an 
additive factor. As a point of differen- 
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tiation, it was noted that whereas irri- 
tation of the eyes is usually constant and 
annoying in pollen sensitivity, this symp- 
tom constitutes a minor complaint in 
mold allergy. Moreover, the symptoms 
in mold allergy are manifested through- 
out the major mold season, lasting from 
May to October, whereas there is a 
period of remission between the grass 
and weed seasons in pollinosis. 
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ANESTHESIA 

Henry S. Ruth, M.D. 


Operative Risk 

It is well recognized that the severely 
burned patient does not present an un- 
complicated picture, including when he 
is a candidate for administration of anes- 
thesia. Papper 1 has made some interest- 
ing observations on the effects of various 
anesthetic agents by studying a series of 
burned patients during the postopera- 
tive period. On a comparative basis, 
one of his first observations made was 
that the viability of the graft apparently 
was unaffected by the type of anesthesia 
administered. Also, while the blood pic- 


ture showed no gross change following 
either spinal or regional anesthesia, it 
showed a moderate decrease in both the 
erythrocyte and hemoglobin estimations 
in those individuals to whom pentothal 
sodium had been administered. On the 
average, 500 cc. of whole blood was 
required for a patient in the immediate 
postoperative period in these instances. 
Following the administration of ethyl 
ether, a more profound anemia occurred, 
which required an average of three blood 
transfusions of 500 cc. for each patient 
in a similar period of time. On the basis 
of the amount of whole blood required 
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to restore a minimum of 3,500,000 red 
blood cells per cm. with a corresponding 
normal concentration of hemoglobin for 
this level of red cell count, he drew the 
conclusion that where general anesthesia 
was required for skin grafting in the 
treatment of burns, intravenous pento- 
thal sodium exerted a less harmful effect 
upon the patient than did ethyl ether. 

Observations made on the- effect of 
drugs of the sulfonamide group given 
both preoperatively and postoperatively, 
before a period of pentothal sodium 
anesthesia, showed no ill effects nor any 
synergism between the two. In addition, 
he believes that it is safe to administer 
sulfonamide drugs prior to operation in 
the treatment of burned patients regard- 
less of the anesthesia to he administered 
subsequently. 

Papper claims that the use of mor- 
phine for the relief of pain in severely 
burned patients constitutes the safest 
and most advantageous treatment. In 
exceptional cases, he admits, small doses 
of pentothal are acceptable, but warns 
against the use of spinal anesthesia if 
the burned areas involved are above the 
tenth thoracic segment, because of the 
danger of the attendant circulatory de- 
pression produced by this type of anes- 
thesia in a patient whose blood circula- 
tion may already have been impaired by 
his condition. 

Preanesthetic Sedation 

Following an experimental investiga- 
tion on dogs, Robbins 2 writes that there 
is a definite advantage in the use of 
demerol over morphine as a premedieat- 
ing agent for cyclopropane. While he 
found some reduction usually in heart 
rate and a temporary fall in blood pres- 
sure after the injection of demerol, the 
cardiac irregularities which can and do 
develop with this agent after morphine 
premedication were not observed ; at the 


same time, be believed that demerol 
makes necessary a smaller amount of 
cyclopropane in order to institute lighter 
planes of anesthesia. 

Beecher" points out the danger.-, of 
excessive doses of morphine in individ- 
uals of small stature or in those weak- 
ened by wounds contributing to an inter- 
ference of the mechanism for intake and 
distribution of oxygen. It is his impres 
sion that the drug should he considered 
indicative for the relief of severe pain 
only, and it should not he used in rest 
lessness associated with anoxia due to 
hemorrhage or hysterical states. The 
drug is not particularly indicated in 
shock, except where the pain is severe, 
A note of caution toward the use of 
tlu> barbiturates is explained In \lvu 
rez. ( He believes that these drugs are 
contraindicated in patients exhibiting a 
neurotic or psych* men rot ie behavior, for 
in this class of patients they may pro 
duoe excitement or mental discomfort. 

bur obstetrics, Ining'”' praises the 
combination ot demerol and scopolamine 
In calling attention to the disadvantage 
in the possibility of pulmonary eompli 
cations when using barbiturates will* 
scopolamine, he showed that nembutal 
produced respiratory complications in 35 
of 10,007 patients, while the same cm 
plication occurred in only *> of 1 570 j,a 
tients after seconal and aim la! sodium, 
bur patients who become overexcited 
trom the effects of scopolamine, hr re*’ 
minuends the administration ot ] t k) mg 
demerol intramuscularly, or the n-«. ,,f u 
retention enema containing 2 drams *,f 
paraldehyde, 2 ounces of ether, ami * 
ounces of oil. He concludes that hv 
substituting demerol and scopolamine for 
a barbiturate prior to the Use of genera! 
anesthesia, a 2(1 per cent increase in the 
number of babies who breathed sjmu 
taneously and immediately resulted. 
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A more or less isolated report of four 
instances of massive edema of the uvula 
and glottis was reported by Steinberg. 6 
Because one of these occurred in a pa- 
tient after the use of seconal-scopola- 
mine combination and three as a result 
of demerol-scopolamine obstetrical anal- 
gesia, the author suggests that sco- 
polamine may have been the etiological 
agent. However, rather large doses of 
all were used. 

Inhalation Anesthetics 

Nitrous Oxide — The dangers of oxy- 
gen want during nitrous oxide anesthe- 
sia should continuously be emphasized. 7 
Andrews, in 1868, first recommended 
that oxygen mixtures should always be 
employed with nitrous oxide. His long 
since forgotten advice in this respect 
was founded on experiments with rats. 
Before his time, it was believed that the 
body, in some way, could split oxygen 
from the nitrous oxide molecule and 
utilize it. Since his time, many advances 
have been consummated. Procedures for 
the convenient administration of nitrous 
oxide that have been developed pro- 
gressively from the time of its first use 
consist of the preparation of the gas 
compressed in metal cylinders, the de- 
velopment of apparatus for its admin- 
istration, and the use of rebreathing 
and the carbon dioxide absorption tech- 
nic, together with many safety acces- 
sory appliances. 

As far back as the year 1886, Hewitt 
found that anesthesia could be main- 
tained with nitrous oxide when given 
with a concentration of oxygen approxi- 
mating that in the surrounding atmos- 
phere. Although this contributor rec- 
ommended a 7 per cent oxygen mix- 
ture with nitrous oxide that produced a 
rapid induction and a state of anesthesia 
of 50 seconds’ duration, it is not con- 
sidered likely that this suggestion was 


made with the idea that it would be 
adopted later for operations lasting more 
than an hour. 

Impetus to nitrous oxide oxygen anes- 
thesia here in the United States was 
accelerated by the work of Teter, who 
developed a popular gas oxygen appa- 
ratus which was supplied with instruc- 
tions to use 5 to 10 per cent concentra- 
tions of oxygen with nitrous oxide, to 
disregard cyanosis, and advocating the 
state of anoxemia as being essential to 
gas anesthesia. A little later McKesson 
recommended both the induction of anes- 
thesia with 100 per cent nitrous oxide 
and j his primary and secondary satura- 
tion technic, employing definite and pro- 
nounced oxygen lack, although tempo- 
rary in nature. 

In spite of the refinements of adminis- 
tration and of equipment for modern 
technics, morbidity and mortality asso- 
ciated with the use of nitrous oxide has 
increased to the point where some be- 
lieve that although this gas was regarded 
as the safest of all anesthetic agents 
around the turn of the century, it has 
now become one of the most, if not the 
most, dangerous at the present time. 
While it cannot be ignored that the agent 
itself has not been found to produce any 
significant or demonstrable degree of 
toxicity in any tissue in the human body, 
it appears to be just as factual that 
many of the fatalities following anes- 
thesia with its use are due either to 
technical errors during its administra- 
tion or an improper use of the agent. 

The greatest detriment to the use of 
nitrous oxide is its usual accompanying 
lack of potency. Only a small percentage 
of individuals, when given nitrous oxide 
with a concentration of oxygen com- 
parable to that present in atmospheric 
air, will show a condition identified at 
the present time as surgical anesthesia, 
because of the usual absence of muscu- 
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lar relaxation. Best anesthesiological 
practices demand today that a combina- 
tion of pain relief and muscular relaxa- 
tion should be instituted where indicated 
without oxygen deprivation. Many find- 
ings substantiate the fact that oxygen 
want does develop during nitrous oxide 
oxygen anesthesia usually, and especially 
where muscular relaxation is necessary. 
Kemp, Leake and Hertzman, Green 
et al., as well as Brown, Lucas, and 
Henderson, state that patients anesthe- 
tized by nitrous oxide will always suffer 
from a severe degree of anoxemia. Mc- 
Quiston, Cullen, and Cook believe, with 
many others, that any appreciable re- 
duction iir oxygen below 20 per cent 
may become extremely dangerous to the 
patient. If patients can be satisfactorily 
anesthetized only after adequate seda- 
tion by the use of not more than <S0 per 
cent nitrous oxide, the procedure may 
be considered safe, for as Raginsky and 
Bourne found, the blood oxygen content 
was within safe limits when those con- 
centrations were used in man. That it 
can be clone has been shown by Cullen 
and his associates, who do not use any 
mixture containing less than 20 per cent 
oxygen. This type of application, how- 
ever, demands adequate sedation and a 
hospitalized patient, which is not usually 
possible in the private office of a physi- 
cian or a dentist, or in a hospital out- 
patient clinic. 

According to the exhaustive works of 
Courville, which might aptly be re- 
viewed here, fatalities from nitrous oxide 
anesthesia may be divided into several 
groups. The first of these includes pa- 
tients who die during anesthesia; here 
death may be attributed to a preexisting 
lethal lesion, to a secondary lesion inde- 
pendent of the surgical one, to a com- 
bination of disease and asphyxia, and, 
finally, due to the direct anoxic effect 
of the anesthetic agent itself, in which 


last group no characteristic pathologic 
condition can he found at autopsy. In the 
latter group, the cause of death has many 
times been ascribed to status thymico- 
lymphaticus, idiosyncrasy, or anoxemie 
depression of the respiratory center. In 
the second group, there is initiated under 
anesthesia by anoxemia a process that 
progresses until a situation is reached 
that is incompatible with life, which 
situation may occur hours or months 
after administration of anesthesia. The 
third group are those that recover hut 
retain mental symptoms which are in- 
dicative of cortical nervous system dam- 
age. 'Pile final group includes individ- 
uals who exhibit transitory mental and 
emotional disturbances, such as visual 
and auditory manifestations, aphasia, 
convulsive states and delirium, hut which 
ultimately recover. 

It has been established that the brain 
is the portion of the body that is the least 
resistant to anoxia. It is agreed that the 
lesions most likely to occur include (ti) 
sclerosis of scattered pyramidal nerve 
cells, ( h ) patchy necrosis, (r) degen- 
eration of various cortical layers, (d) 
subtotal destruction of limited portions 
of the cortex, and (r) similar lesions in 
the lenticular nucleus. 

Second to the brain, the heart is the 
organ most sensitive to anoxia. When a 
patient is under anesthesia who has had 
coronary sclerosis or unrecognized myo 
cardial disease, an acute coronary insuffi- 
ciency due to anoxia may develop din- 
ing nitrous oxide anesthesia without the 
usual warning signal of pain. 

In conclusion, when anoxia has devel 
oped with nitrous oxide oxygen anes 
thesia. there have been produced < 1 ) 
death from asphyxia, (2) psychoses from 
permanent brain damage, (31 personal- 
ity defects, and (4) impairment in cir- 
culatory and respiratory function. There- 
fore, it would appear that nitrous oxide 
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should never be administered with oxy- 
gen in concentrations below 20 per cent. 

Cyclopropane — The use of this agent 
apparently is not suffering from a de- 
crease in popularity. It permits a more 
rapid control of the level of anesthesia 
than that provided by any of the com- 
monly used inhalation agents. 8 Deeper 
levels of anesthesia can be more safely 
instituted possibly by supplementary 
measures, such as curare or intercostal 
block anesthesia. The pulse rate under 
deep cyclopropane anesthesia, when -ad- 
ministered by skilled individuals, is usu- 
ally reduced to between sixty to seventy 
beats per minute. A rapid induction with 
nitrous oxide and cyclopropane com- 
bined, turning to unsupplemented nitrous 
oxide anesthesia or premedication with 
scopolamine or atropine, apparently pre- 
vents or minimizes hyperactivity of the 
autonomic reflexes during its use. An 
example of its comparative value can be 
provided by citing its use for eleven 
consecutive hours in a sixty-year-old pa- 
tient undergoing extensive abdominal 
surgery. 9 Within one hour after cessa- 
tion of anesthesia, the patient was awake 
and rational, although death occurred on 
the fourth postoperative day due to a 
combination of the patient’s disease, a 
left pneumothorax, emphysema of the 
left chest wall, and an early pneumonic 
infection in the left lung. 

Inhalation Technic 

In an effort to render more safe the 
use of ether where surgery demands the 
use of high frequency current for electric 
coagulation, especially during long oper- 
ations on the spinal column when the 
patient is in the prone position, or in 
operations about the head and neck, 
Saklad 10 has described a new technic. 
Induction is carried out in the usual 
manner with a closed circle type of 
apparatus after which intubation is insti- 


tuted. The flow of ether is then in- 
creased, the expiratory tube is removed 
at the gas machine end, and an added 
length of similar tubing with a flutter 
valve attached to its distal end is con- 
nected to it. The contents of the breath- 
ing bag are then removed by compres- 
sion, whereafter the bag may or may not 
be removed. A flow of oxygen may or 
may not be continued from the gas ma- 
chine, but it has been recommended that 
this not be used when electrocoagulation 
is actually being used. By the above 
means, room air is drawn through the 
expiratory port on the gas machine, 
ether is added to it and this mixture 
inhaled through the inspiratory tube. 
The gases eliminated by expiration are 
led through the double length of expira- 
tory tubing, escaping by raising the flut- 
ter valve which has been placed at a 
point remote to the area where the high 
frequency apparatus is being employed. 
This flutter valve (at the end of the 
expiratory tubing) and the flutter valve 
on the inspiratory side of the gas ma- 
chine prevent rebreathing, and together 
with the patient’s respiratory efforts pro- 
duce continuous movement of ether- 
laden air in a single patientwise direc- 
tion through the apparatus. Since dead 
space is reduced to a minimum, there 
should be no carbon dioxide accumula- 
tion, and, in addition, there is no limita- 
tion to the volume of mixtures available 
for the patient to inspire. 

While this technic is not adaptable 
with an apparatus where the vaporiza- 
tion of ether is brought about by a flow 
of compressed gases, it should work well 
on any other type of gas machine where 
ether is delivered into the inspiratory 
side of the tubing by means of an ether 
dropper. When resuscitation is indicated, 
it is necessary only to replace the bag 
that has been disconnected and reattach 
the expiratory tubing to the apparatus. 
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whereupon the technic is converted to a 
closed system. 

Regional Anesthesia 

An interesting correlation between a 
roentgenological study of the male sacrum 
and caudal anesthesia has brought out 
several valuable factors. 11 The method 
of study followed was by making an 
AP view of the sacrum in routine man- 
ner, and by the use of body section radi- 
ography for the lateral view. In fifty of 
such studies, the apex of the hiatus of 
the sacral canal was determined to be at 
the level of the first sacral vertebral body 
in one instance, the second sacral in 
seven, the third sacral in twenty-three, 
the fourth sacral in thirteen, and the fifth 
sacral in three. Of the two cases having 
no sacral apex, there was one exhibiting 
a complete agenesis of the posterior wall, 
and in another individual there was 
found to be no sacral canal. 

The majority had an anteroposterior 
diameter of the sacral canal hiatus of 
from 2 to 4 mm. ; the largest was 6 mm. 
and the smallest 1 mm. Twelve per cent 
of the sacra studied were found to have 
no definable sacral hiatus on the lateral 
planigraphic film. In 14 per amt of the 
cases, the cornua were fiat or absent. 
A completely blocked lumen of the canal 
at the opening was noted in 10 per cent of 
the cases, and a partial block either at 
the opening or above it was observed 
in 14 per cent. There was an exaggerated 
sacral curve in 16 per cent of these indi- 
viduals. In conclusion, it has been shown 
that the significant anatomical findings 
contributing to unsuccessful analgesia 
are narrowed AP diameter, absence of 
hiatus, blocked lumen, and agenesis of 
the posterior walls of the. caudal canal. 

It has been a recognized practice not 
to inject local anesthetic drugs into trau- 
matized or infected tissues. It has now 
been suggested 1 - that penicillin could be 


dissolved in the same fluid as the local 
anesthetic agent. Procaine or metycaine 
with 250 Ol’ of penicillin did not inter 
fere with the antibacterial properties of 
penicillin against Staphylococcus aureus, 
while the addition of the same number 
of Oxford units of penicillin sodium per 
cubic centimeter to procaine or mety- 
caino solutions produced good anesthesia 
and relaxation tor continuous caudal 
anesthesia in obstetrics, and for abdotn 
inal and field blocks, tonsillectomies and 
dental procedures, as well as for sacral 
block for hemorrhoidectomy. 

Intravenous Anesthesia 

Now that sodium pontnthal has emu 
pleted its full ten years of me, it seems 
timely that the fundamental principles of 
the method which have stood the test of 
time, and which it is generally believed 
essential to its safe and satisfactory din 
ieal use, might be reviewed. ,:t tine of 
the factors advantageous to intravenous 
anesthesia has been that the agent is 
injected directly into the blood stream 
for distribution to the central nervous 
system, in contradistinction to inhalation 
anesthesia, where many factors may p»c 
vent the agent from reaching the blood 
stream or being absorbed by it. In rectal 
or colonic anesthesia, similar possibilities; 
occur. On tin* other hand, intravenous 
anesthesia is, strictly speaking, another 
type of general anesthesia and, because 
this is so, most of the difficulties and 
drawbacks associated with this type of 
anesthesia are inherent to it, It should 
he realized, too, that in order to over- 
come these drawbacks it is ‘usually m e 
essary to have available some of the 
equipment ordinarily considered neces- 
sary for the administration of an inhala- 
tion anesthetic agent. 

It is soundly established that there is 
a wide discrepancy in the tolerance of 
patients for pcntotlial. This variation 
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occurs not only in normal, healthy indi- 
viduals, but also may vary exceptionally 
in the same individual in both health and 
disease. It is now known that pentothal 
sodium per sc is not any more dangerous 
to patients in the condition of shock than 
any other general anesthetic agent, but 
becomes dangerous only when it is given 
to individuals in shock according to 
ordinary standards and in so-called aver- 
age doses. 

The majority of anesthesiologists be- 
lieve that pentothal sodium does not pro- 
duce adequate skeletal muscle relaxation 
in safe concentration, particularly of 
those muscles of the abdominal wall. 
Similarly, certain other types of opera- 
tions, such as those on the upper part 
of the respiratory tract, where problems 
of the airway and others occur, neutral- 
ize in a hazardous way the desirable 
features of pentothal sodium anesthesia. 

Much work has been done regard- 
ing supplementation of pentothal, in 
view of the fact that it is such an excel- 
lent inducing agent. It would appear 
that the most significant and valuable 
combinations were those with local, re- 
gional, and block anesthesia, with or 
without oxygen, or combined with ni- 
trous oxide and oxygen. The combina- 
tion of intravenous anesthesia with spinal 
has many possibilities, while the use of 
topical anesthesia has increased the value 
and safety of intravenous anesthesia 
when employed for inlraoral and laryn- 
geal operations. 

Because of the simplicity of the tech- 
nic, pentothal anesthesia is becoming to 
be administered more and more by in- 
experienced individuals. Unfortunately, 
in this respect, anesthesiologists have 
little or no control. Teaching the correct 
administration and its dangers and lim- 
itations appears to be the only alternative. 

Pentothal today is used mostly in a 
2,5 per cent solution, although many 


institutions still adhere to the 5 per cent 
solution. Equipment advocated for its 
use is quite varied, ranging from the 
simple intravenous needle and syringe, 
which can be maintained in position by 
adhesive straps, to the very complex and 
elaborate specimens of apparatus offered. 

The use of topical anesthesia and in- 
tubation with an endotracheal catheter 
has increased the safety of pentothal for 
certain operations about the oropharynx 
and nasopharynx, which in the past have 
been viewed as unsafe practices with this 
agent, mainly because of the difficulty of 
maintenance of a patent airway and the 
danger of aspiration of blood, mucus, 
vomitus, or pus into the tracheobronchial 
tree with persistence of a state of hyper- 
activity of the pharyngolaryngeal re- 
flexes. This combination of agents and 
methods becomes valuable when viewed 
from the standpoint of freedom from 
the danger of fire and explosion. 

During the recent World War, pento- 
thal has shown itself to be one of the 
outstanding advances in modern military 
surgei'y. This conclusion remains factual 
in spite of the instances where a rather 
high mortality rate existed as the result 
of faulty administration by inexperienced 
personnel or the selection of the method 
for cases in which it should not have 
been the method of choice. 

Fire and Explosion 

While the incidence of disasters of 
this kind has not increased, they con- 
stitute an ever present potential source 
of danger in the operating rooms under 
certain conditions. It is necessary, in 
order to produce a fire or explosion in 
the operating room, that two conditions 
be present: there must be an ignitable 
mixture of vapors or gases, and the 
mixture must come in contact with a 
source of heat sufficient in intensity to 
ignite it. 14 The usual ignitable sub- 
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stances during the state of anesthesia 
are ethyl ether, ethylene, or cyclopro- 
pane, each or all in combination with an 
adequate amount of oxygen. A list of 
the obvious precautions given is: 

1. Open flames (gas, alcohol) and 
glowing fires are not permissible. 

2. The electrical equipment should 
be inspected frequently and maintained 
in excellent condition. 

3. Containers and apparatus for the 
control of volatile substances' and com- 
pressed gases, including oxygen and 
nitrous oxide, should likewise be in- 
spected frequently and maintained in a 
leakless operating condition. 

4. Both oxygen and nitrous oxide or 
their mixtures must be viewed as sources 
of support for combustion. 

Certain specific rules for anesthetist : 

1. Whenever the cautery or other 
potentially igniting agents must be em- 
ployed near the face or the air passages, 
only noninflammable agents must be used. 

2. Inflammable agents may be em- 
ployed in the presence of cautery, etc., 
only if the anesthetist is experienced 
sufficiently to use a closed carbon dioxide 
absorption technic without leaks. 

3. Ignition through static electricity 
and precautions against it have been 
controversial. Grounding of all objects 
in contact or in near proximity to the 
patient has been advocated, but many 
engineers believe that complete ground- 
ing is not absolutely possible. Possibly, 
from experience to date, the common 
practice of safeguard against static sparks 
is the most efficient, namely, the rule 
that the anesthetist maintain, in some 
way at all times during anesthesia, con- 
tact with the patient, apparatus and table 
when preparing to anesthetize a patient, 
and to maintain this contact between all 
objects within the area likely to contain 
ignitable mixtures throughout the ad- 
ministration. 


Curare 

This drug was employed by South 
American Indians in hunting and fight- 
ing. It is obtained by brewing various 
portions of several species of the Stryeh- 
nos genus. It is supplied commercially 
as an extract in 5 cc. rubber-stoppered 
ampoules, containing a 2 per cent sterile 
solution of a standard drug. The drug 
produces an interruption of nerve im- 
pulses at the myoneural junction, so that 
muscles will not respond to injected 
acetylcholine nor to stimulation of its 
nerve. The action is essentially periph 
end, although certain central action has 
been suspected. 

This drug is now rather ingeniously 
applied to anesthesiology, i’sunlly, sen- 
sitivity to pain is brought about bv 
means of an anesthetic agent only to the 
lighter planes of anesthesia, and mnseu 
lar relaxation is produced by means of the 
intravenous injection of curare. As sup 
plied commercially, each cubic centimeter 
contains 20 units. Twenty to 120 units 
intravenously may produce excellent re- 
laxation of muscles. Its use is not with- 
out danger even though extremely ad 
vantageous, and it is still considered in 
its experimental phase. Nevertheless, for 
the reader who is experienced in metis 
oils of anesthesia, a moderately compre- 
hensive list of references is included, 1 *'' -•*' 
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ARTHRITIS AND RHEUMATOID CONDITIONS 

Ralph Pemberton, M.D., 
and 

Wm. I. Westcott, M.D. 


Relatively few important contributions 
to the literature bearing upon arthritis' 
and rheumatic states in general have ap- 
peared during the past year, doubtless 
because of the induction of large num- 
bers of the medical profession into the 
Armed Forces. However, observations 
on a large scale in several centers created 
for the study of these diseases have gone 
forward and are still going forward upon 
men in lf!e Services affected by these 
conditions, and it is to be expected that 
data of much significance will shortly be 
forthcoming. 

Still’s Disease 

It is frequently difficult to differen- 
tiate Still’s disease from tuberculosis 
and rheumatic heart disease, according 
to Ashmun. 1 Besides the polyarthritis, 
children with Still’s disease frequently 
have enlarged lymph nodes and spleen. 
Swelling of the joints is periarticular 
and the joints most commonly involved 
arc the fingers, wrists, knees, and cervi- 
cal vertebrae. Some children acquire 
cardiac enlargement comparatively early 
in the disease, although many escape it 
entirely. 


Because of the frequency of positive 
tests for undulant fever, Ashmun 1 be- 
lieves that most cases of Still’s disease 
are caused by brucellosis and strepto- 
cocci. Consequently, a rather definite 
plan for treating these patients has been 
evolved. A careful physical examination 
is done first, followed by routine labora- 
tory studies, including a patch test and 
a skin test for undulant fever. Then foci 
of infection, if present, are removed, pro- 
viding the condition of the patient war- 
rants it. Each case is then given a course 
consisting of 4 minims of streptococ- 
cus immunogen plus 4 minims of 
streptococcus immunogen arthritis at 
weekly intervals for a month. To this is 
added 1 minim of undulant fever vac- 
cine at the first injection for those cases 
with positive skin tests. At subsequent in- 
jections this dose is raised to 2, 4, and 8 
minims and then the patient is carried 
along on a maintenance dose of 4 min- 
ims each of the streptococcus immuno- 
gen plus 4 to 8 minims of the undulant 
fever vaccine, according to the individual 
reaction. 

Besides the course of vaccines, each 
child is given large doses of vitamin A, 
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B, C, and D, and a diet containing large 
amounts of meat, hut rather small 
amounts of milk. 

Acromegaly and Joint Disease 

The joint changes present in acromeg- 
aly have frequently engaged the attention 
of students of arthritis, and there has 
been some speculation concerning the 
possible role of the endocrine glands in 
the etiology of rheumatoid arthritis. Re- 
cently, Waine, Bennett, and Bauer- had 
an opportunity to study in detail an 
acromegalic who died of bacterial endo- 
carditis. This patient had had acromeg- 
aly for twenty years previous to this 
study, but had been in a comparatively 
quiescent state for the previous fifteen 
years. 

It is recognized that the joint changes 
in degenerative joint disease may be 
indistinguishable from those produced 
by acromegaly, a fact which has prob- 
ably delayed the recognition of the latter 
as being of a specific nature. The histo- 
logic picture of the joint changes in this 
case, especially where the changes were 
marked, closely resembled those found 
in nonspecific degenerative joint disease. 
The spine showed gross, microscopic, 
and radiologic changes which could he 
duplicated in many an elderly nonacro- 
megalic individual, with three exceptions. 

First, the hypertrophic changes at the 
margin of the intervertebral articulations 
were more marked ; secondly, there was 
reversal of the relationship in size be- 
tween the eleventh and twelfth thoracic 
and the first and second lumbar seg- 
ments; and, finally, there was bony union 
between two dorsal vertebrae, along with 
degeneration of the intervertebral disk. 
None of these changes could he attrib- 
uted to an infectious process, either clin- 
ically or histologically. Throughout the 
spine there was generalized active endo- 
chondral ossification, a process which is 


entirely abnormal for an individual the 
age (fifty-eight years! of this one. and 
cannot he attributed to degrnnative bone 
disease. It seems entirely logical to con 
elude that these changes ma\ represent 
the result of a specific hormonal stimula- 
tion to the skeletal system resulting in 
new growth of hone and cartilage. 

Lesions in the peripheral joints, while 
rather marked, still were of the same 
pattern as found in degenerative joint 
disease with the exception of one toe 
joint which showed changes not charac 
teristic of degenerative disease hut com 
patible with changes described by others 
in acromegaly. 

Gouty Arthritis 

Gouty arthritis has appeared from 
time to time as a complication following 
major surgery. Ficarra anil Adams 11 
studied in detail live such cases in which 
gouty arthritis appeared suddenly within 
five days post operatively. All patients 
were men and all were over titty five 
years of age. Four of them showed hvpn 
proteinemia hut no determination was 
made on the other. All showed hyper 
uricemia of variable degree. 

Low blood protein levels may be 
produced by an inadequate intake as in 
kiss of appetite, vomiting, and restriction 
by the surgeon, or by excessive protein 
loss as in draining wounds, extensive 
burns, and long-standing albuminuria. 
Whatever the cause of hypuprotciucnsiu, 
the result is a depleted protein reserve 
and also probably depleted glycogen re 1 
serve, both uniting to impair hepatic 
function. The rate of destruction of tjrie 
acid is therefore diminished and the 
blood level tends to rise. Furthermore, 
it seems that surgical patients excrete 
more protein per day at rest than during 
normal activity; in other words, endog- 
enous protein metabolism is accelerated, 
producing an increase in blood uric acid. 
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Hence there is not only a diminished 
destruction of uric acid by the liver but 
also an increase in its rate of production. 
Still further increase in blood levels is 
produced if the kidney becomes involved, 
and the rate of excretion of uric acid is 
diminished. However, hyperuricemia by 
itself does not produce the clinical con- 
dition recognized as gouty arthritis. It 
seems to require a previously damaged 
joint, such as is produced by osteo- 
arthritis, to provide the soil suitable for 
the deposition of crystals of the sodium 
salt of uric acid. 

This complication of major surgery 
may be rapidly controlled by the restora- 
tion of a positive protein balance and can 
probably be prevented entirely by the 
maintenance of adequate protein intake 
in postoperative patients. 

Rheumatoid Spondylitis 

The early diagnosis of rheumatoid 
spondylitis, according to Present, 4 is 
primarily a problem for the radiologist 
because it is only by the x-ray that the 
earliest pathological changes can be iden- 
tified. Any of the true joints of the spine 
may be involved in spondylitis but the 
changes in the sacroiliac joints in this 
series of fifty patients were uniformly 
more advanced than those in the apo- 
physeal or costovertebral articulations. 
Furthermore, the sacroiliac is more read- 
ily accessible to x-ray examination, since 
a simple A- 1* view has proved to be 
the most satisfactory in demonstrating 
early changes. 

In the early stage, the inferior carti- 
laginous portion of the sacroiliac joint, 
or “pear,” became mottled and lost its 
definition, and the lines forming its 
boundaries became hazy. Very little 
change was noted in the adjoining ilium 
or sacrum in this stage, but there was 
in some a slight increase in density about 
a few apophyseal joints. Parly loss of 


the lumbar curve was rather prominent. 
Later the sacroiliac joint space lost its 
definition completely, often showing cys- 
tic changes, and the cartilaginous portion 
became fragmented. There were mottling 
and rarefaction of the adjoining ilium 
and roughening of the facets of some of 
the apophyseal joints with narrowing of 
the joint spaces. Changes in the latter 
j oints were very variable ; some of them 
showed marked dissolution at various 
levels with entirely normal facets be- 
tween. Calcification of the spinal liga- 
ments began to manifest itself also in 
this stage. The final stage was consid- 
ered to be the classical poker spine, 
with ankylosis of the sacroiliac and one 
or more apophyseal joints, calcification 
of various degrees of the spinal liga- 
ments and even, in some cases, ankylosis 
of the diarthrodial joints of the entire 
spine. 

Boland and Present 3 have hesitated to 
make a positive diagnosis of rheumatoid 
spondylitis on clinical grounds alone, 
although the disease may be suspected 
for several months before the diagnostic 
changes in the sacroiliac joints become 
discernible by x-ray. Suspicion should 
be aroused by the persistent complaint 
of stiffness and aching in the lower back, 
frequently with radicular pain and sciat- 
ica, in an otherwise apparently healthy 
young man. In this study of 100 cases 
of spondylitis found in soldiers, 5 no cases 
were included which did not show at 
least early rocntgenographic changes in 
the sacroiliac joints. 

In 18 per cent of these cases, typical 
rheumatoid arthritis of peripheral joints 
was associated with spondylitis, a fact 
which adds additional weight to the con- 
cept, held by many investigators, that 
the two are substantially the result of 
the same process. Furthermore, a sig- 
nificant number of them had involvement 
of the wrist, elbow, and finger joints, a 
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point which appears to lie contradictory 
to the common opinion that small joints 
are rarely involved in spondylitis. 

Of course, the etiologic agent for the 
disease is unknown, and in this series 
no constant precipitating factor could he 
found. There was no discernible rela- 
tionship to foci of infection and the 
onset of symptoms was insidious in the 
majority, starting with complaints of 
low back pain and stiffness which was 
often worse in the morning and which 
disappeared during the day with mod- 
erate physical activity. There was a 
tendency for symptoms to disappear for 
a time and then return, and, as the dis- 
ease progressed, pain became almost con- 
stant and was frequently described as 
a “dull ache.” Symptoms may he mild 
for years and the disease may become 
arrested at any stage in its development, 
or it may go on intermittently for twenty- 
five years before the classical “poker 
back” stage is reached ; or it may pro- 
gress rapidly to complete rigidity of the 
spine within the period of a few months. 
It should be remembered, too, that an 
apparently “burned out” process which 
has been asymptomatic for some time 
may become reactivated. 

In about 80 per cent of cases there 
was an elevation of the sedimentation 
rate relatively early in the disease, with 
a normal rate in the remaining 20 per 
cent. This, and the fact that constitu- 
tional reaction is usually milder than in 
rheumatoid arthritis of peripheral joints, 
should be kept in mind when confronted 
with a borderline case. 

Rheumatoid Arthritis 

An attempt to find a pathological 
basis for some of the clinical manifes- 
tations of rheumatoid arthritis was made 
by Freund, « who described a nodular 
perineuritis in autopsy material from 
persons who had suffered with this dis- 


ease. These nodules wore found quite 
consistently and involve! 1 not only pe- 
ripheral nerves but also such nerves as 
the ilioinguinal, which is not closely 
related to anv joint. They were irreg- 
ularly distributed, did not penetrate the 
nerve itself, and were exceedingly nu- 
merous. Their origin and significance 
are unknown, hut it seems that they 
could readily account for the pare-ahe 
sias and neurit ic pain -o common in 
arthritis. 

While searching for similar nodules 
in small peripheral none- of the ampu- 
tated legs of a woman snilering with 
rheumatoid arthritis, intlammatorv nod 
tiles scattered throughout the muscle tis- 
sue were found. These were similar to 
the nodules previously described in pe- 
ripheral nerves, and consisted of accn 
mutations of Ivmphocvtes, plasma cells, 
and an occasional epithelial and eosijjo 
philie cell, with few reticular fibers hut 
an increase of collagenous connective tis 
sue between the intlammatorv cells, Rv 
way of confirmation, muscle biopsies 
were performed on fourteen additional 
living cases of rheumatoid arthritis, anil 
in every one similar nodules were found 
in large numbers, along with involve 
meat of the muscle tissue itself as muni 
fested by areas of hvdropie degeneration, 
edema, loss of striatum, and atrophv of 
the fibers scattered irregularly through 
out the muscles. These nerve and muscle 
changes appear to he the result of a 
widespread inflammation and are appar- 
ently of a type specific for rheumatoid 
arthritis. Control biopsies and autopsy 
material from rtnnarthritie subjects failed 
to reveal similar nodules or muscle de 
generation. They may account for the 
neuritic and muscle pain of which these 
patients complain. 

The great variation in the modr of 
onset and clinical course of rheumatoid 
arthritis was emphasized by Uujjes and 
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Bauer 7 in an analysis of a number of 
illustrative cases. Symptoms of vague 
aching pains, loss of appetite and weight, 
fatigability, and numbness may precede 
the actual onset of joint manifestations 
by several months. Once the joints are 
affected, the tendency, in severe cases, 
is toward a progression of pain, swell- 
ing, limitation of motion, and deformity. 
Symptoms other than joint involvement 
are prominent, such as cold, moist hands 
and feet, paresthesias, anemia, subcu- 
taneous nodules, iritis, pericarditis, and 
myocarditis, with atrophy of skin and 
muscles in the extremely severe cases. 
Characteristically, the disease tends to 
proceed in a series of exacerbations and 
remissions of variable length, sometimes 
lasting for several years. The great varia- 
tion in mode of onset frequently produces 
considerable difficulty in making an early 
diagnosis, and the variability in the course 
of the disease makes prognosis hazardous 
and the evaluation of treatment inac- 
curate. 

One case, that of a patient whose past 
historv was of repeated infections and 
several surgical experiences, develoned 
prodromal symptoms of easy fatigability 
and numbness of the hands for three or 
four months before the onset of joint 
symptoms. During the course of her 
arthritis, each remission was precipitated 
by a period of emotional stress, or bv 
overwork, or by a respiratory infection. 
It is of interest to note that the sedi- 
mentation rate of this patient pretty ac- 
curately paralleled the clinical course of 
her disease in the early stages, but later 
became relatively fixed at a moderately 
elevated level despite the ups and downs 
of the disease. 

Rheumatoid arthritis may simulate in- 
fectious arthritis with a rather abrupt 
onset characterized hv high fever and 
migrating joint pain, finally localizing 
in a few joints. This was illustrated by 
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a patient who for eight weeks had a spik- 
ing temperature up to 104° and 105° F., 
along with involvement of several joints. 
There were patchy erythematous areas 
on the skin and a small pleural effusion 
was present. This patient made a rela- 
tively good recovery but subsequently 
had several exacerbations following pe- 
riods of emotional stress or after respira- 
tory infections. 

In another patient, the abrupt onset 
with involvement of only one joint also 
suggested infectious arthritis. However, 
the subsequent course with involvement 
of other joints demonstrated the true 
nature of the disease. The sedimentation 
rate in this patient, in contrast to the 
first one, pretty accurately reflected the 
clinical course of the disease throughout. 
Except for two exacerbations precipi- 
tated by overwork, this patient has been 
in remission for six years. 

Rheumatic fever may readily be simu- 
lated by rheumatoid arthritis when mi- 
gratory joint symptoms and fever are 
accompanied by evidence of myocarditis 
and pericarditis as they were in the case 
of an eight-year-old girl who developed 
her first symptoms following a severe 
sore throat. However, the chronic course 
of the joint involvement over a three- 
year period, with deformities character- 
istic of rheumatoid arthritis and x-ray 
evidence of decalcification, made it evi- 
dent that the disease was not rheumatic 
fever. This patient has been in remission 
for three years without any evidence of 
cardiac disease and with a slight limita- 
tion of motion in the wrists and a slight 
recession of the jaw as the only de- 
formities. 

It is not uncommon for trauma appar- 
ently to precipitate the initial attack of 
rheumatoid arthritis. When the joint 
involvement is monoarticular, the diag- 
nosis is apt to be confused. However, 
one should hesitate to make a diagnosis 
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of traumatic arthritis if the joint symp- 
toms do not appear within twelve hours 
of the injury and if they persist for sev- 
eral months. In this patient there was a 
minor twisting injury to the knee joint, 
producing stiffness and swelling which 
gradually disappeared. However, eight 
months later, without any additional 
trauma, symptoms returned in the same 
knee joint so that a diagnosis of internal 
derangement of the knee was made and 
the patient operated upon. Evidence of 
chronic synovitis was found by micro- 
scopic examination of tissue removed at 
operation, and the synovial fluid was 
found to have a high polymorphonuclear 
count and a low sugar level, findings 
which are inconsistent with a diagnosis 
of traumatic arthritis. Within four months 
following operation, this patient was the 
victim of a generalized attack of rheu- 
matoid arthritis involving many joints. 

The initial symptoms of rheumatoid 
arthritis may he confined to the hack 
and lead to a diagnosis of ruptured inter- 
vertebral disk. Such was the ease in a 
patient whose complaints were low hack 
pain radiating to the buttock and leg. 
attributed by the patient to a twisting 
injury. At operation, no evidence of 
ruptured disk could he found. Following 
the operation, the patient was improved 
for a short time, hut was readmitted to 
the hospital two months later with in- 
volvement of additional areas. At this 
admission, a history of previous attacks 
of joint pain was elicited; there was 
x-ray evidence of rheumatic disease of 
the right sacroiliac joint and the sedi- 
mentation rate was elevated. 

There are probably many individuals 
labeled psvehoneurotics who are in real- 
ity cases of early rheumatoid arthritis 
without any objective evidence of disease 
and frequently with no significant labora- 
tory findings. This was illustrated by 
a young girl who had received many 


forms of treatment, including psycho- 
therapy, over a period of three years, 
because of her complaint of persistent 
backache and pain in both hips. At the 
end of this period, a considerable restric- 
tion of motion in her back, x-ray evi- 
dence of involvement of the sacroiliac 
joints, and an elevated sedimentation 
rate, obviously pointed to a diagnosis 
of rheumatoid spondylitis. 

Occasionally the onset of rheumatoid 
arthritis consists of recurrent attacks of 
pain, swelling, and redness of joints, 
which may last two to four weeks and 
disappear completely, only to recur at 
a later date. This process mav continue 
for three or four years, as in the cum- 
cited, with a gradual increase in the 
frequency and severity of each succeed- 
ing attack until the patient has a full 
blown case of rheumatoid arthritis. 

It is probable that most patients with 
so-called “fibrnsitis” have, in reality, 
mild cases of rheumatoid arthritis. There 
may he complaints of muscle soreness 
and stiffness sufficiently severe to cause 
the patient a moderate amount of dis- 
comfort for many years before constitu- 
tional symptoms appear and joints are 
attacked. In the case cited, myositis 
existed for twenty eight years before 
joint and constitutional symptoms be 
came sufficiently prominent to make a 
diagnosis of rheumatoid arthritis. < »» 
the other hand, progression from tmo 
sitis to rheumatoid arthritis may take 
place in a few months. 

It is generally conceded, according to 
Ropes and Hauer, 7 that adequate treat 
ment of rheumatoid arthritis includes 
bed rest, reduction of emotional ten- 
sion, exercise to restore or maintain 
muscle and joint function, projter sup- 
port for joints to allow reduction of 
spasm and pain and prevent deformities, 
application of heat, use of analgesics, 
an adequate diet with additional vita 
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mins and blood transfusions when indi- 
cated. Furthermore, the treatment of 
this or any other chronic disease requires 
more consideration of the patient as a 
human being than does a disease of 
shorter duration. More attention must 
be paid to the economic and emotional 
problems contributing to the production 
of the disease as well as those resulting 
from it. Finally, the patient must under- 
stand the importance of all parts of the 
regimen, and must see how the present 
treatment fits in with what has gone 
before and what is to follow. 

Collins 8 feels that, while no panacea 
has been discovered, there nevertheless 
has been a definite advance in the proper 
management of the chronic arthritic pa- 
tient as a result of experience gained 
during the war. The more important 
lesson has been the appreciation of the 
desirability and, in the Service, the ready 
availability of specialist service for each 
individual patient. Of slightly less value 
is the escape from empiricism which has 
resulted from newer forms of chemo- 
therapy, progress in institutional care 
and social aftercare, and newer knowl- 
edge of physiological function of muscles, 
nerves, and joints. Intelligent treatment 
of the arthritic demands the deepest 
knowledge of the etiology in each indi- 
vidual and the closest cooperation be- 
tween the internist, the orthopedist, and 
the psychiatrist. 

According to Pemberton 9 the pendu- 
lum of thought on the relationship of 
focal infection to arthritis is swinging 
from overemphasis, with its many disap- 
pointments, to skepticism or even to com- 
plete discard in some quarters. The 
welfare of the arthritic demands an intel- 
ligent evaluation of the problem, but in- 
fection, focal or otherwise, should never 
he accepted as the basic cause of the many 
deviations of physiology encountered in 
arthritis. Minor changes apparently dis- 


turb the normal physiologic relationship 
between the great systems involved, 
especially the neuroendocrine, vascular, 
hemapoietic, and gastrointestinal, so that 
frequently no one single defect is pre- 
dominant. 

There is increasing clinical and ex- 
perimental evidence to indicate that dys- 
function of the endocrine system has 
some etiologic relationship to the two 
common types of arthritis, atrophic and 
hypertrophic. It seems highly probable 
that multiple deficiencies, or even hypo- 
function and hyperfunction, of different 
elements in the chain may exist simul- 
taneously in the same individual. Endo- 
crine therapy up to now has been mainly 
replacement and has been confined, to a 
large extent, to the treatment of “arthri- 
tis of the menopause,” with gratifying 
results in a high percentage of instances. 
However, hypertrophic arthritis, which 
is the pathological type of “arthritis of 
the menopause,” is amenable to a pro- 
gram of conditioned rest without resort- 
ing to “specific” therapy. It should not 
be inferred, however, that specific ther- 
apy should be withheld if indicated and 
if available, but that it should be co- 
ordinated into a broader program of man- 
agement with the ultimate view of estab- 
lishing physiologic equilibrium. 

Effective therapy of arthritis requires 
a program which on the one hand re- 
moves so far as possible such accessible 
factors as worry, fatigue, faulty body 
mechanics, poor nutrition and focal infec- 
tion, and on the other hand attempts to 
provide rest, correction of anemia, endo- 
crine replacement, correction of gastro- 
intestinal dysfunction, tonic medication, 
sedation, physical therapy, and optimum 
nutrition. Bed rest, combined with mild 
sedation, which is often entirely neglected 
or inadequately applied, is absolutely es- 
sential to the successful management of 
the sick arthritic. Arrest of the arthritic 
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process is frequently amenable to the ap- 
plication of physiologic principles which 
may appear too simple and obvious to 
merit attention. 

Since most specific joint infections 
respond well to chemotherapy, this diag- 
nosis must be kept in mind whenever 
the joint lesion appears to be inflamma- 
tory. The diagnosis in suspected cases 
should be made by the isolation of the 
micro-organism from the blood or from 
a highly cellular joint fluid. Suppurative 
arthritis, which is usually monoarticular, 
is primarily an orthopedic problem, and 
the prognosis with penicillin treatment 
is excellent. Gonococcal arthritis, which 
has a predilection for the knees and feet, 
is frequently polyarticular and may not 
become evident for a month or more 
following the venereal infection. The 
diagnosis should be suspected where 
there is a recent history of gonorrhea, 
and can be confirmed later by the com- 
plement fixation test. It is extremely 
important that the sulfonamides or 
penicillin be started early in this dis- 
ease because of the extensive joint de- 
struction which takes place in untreated 
cases, and the joint must be at complete 
rest .while specific treatment is being 
given. 

Frequently undulant fever is accom- 
panied by arthritis of large joints, a fact 
which should be remembered when con- 
fronted by a patient with arthritis and 
a relapsing fever. Treatment, unfortu- 
nately, is not altogether satisfactory but 
the sulfonamides should be tried. 

Collins 8 believes that adequate rest is 
the keynote to the successful manage- 
ment of rheumatoid arthritis and that 
absolute bed rest is mandatory in the 
acute stage, along with splinting of 
affected joints. Splints may be left on 
for a week or so and then removed and 
the joint put passively through its range 
of painless motion once or twice daily. 


Weight-bearing is to be avoided until 
active inflammation has sulfided, \nal- 
gesics, such as sulicvlates, should be u>ed 
freely, especially at night to assist in 
obtaining rest. The diet should be well 
balanced with normal vitamin intake. 
Local heat is nf benefit and daily treat- 
ment at home by simple methods is bet- 
ter than treatment with more elaborate 
equipment which requires the patient to 
travel a long distance. Klimination of 
focal infection is advisable on the ground 
that there is less for the patient's resist- 
ance to battle, but a close etiological 
relationship between focal infection and 
arthritis is not definitely proved. Patients 
should obviously never he told that the 
removal of an infected tooth will cure 
their arthritis. 

Aside from the commonly recognized 
types of fihrositis, such as toxic, median 
Seal, and postural, that due to psycho- 
genic disorders is deserving of attention. 
This form is far more common than is 
usually suspected, is often characterized 
by vague shifting pain, and is frequently 
accompanied by manifestations of an 
underlying emotional disorder. Success 
ful treatment must, of eour.se, be directed 
to the emotional disorder. 

X-ray Treatment *A great deal of 
the recent literature on the x-ray treat- 
ment of the arthritides has been sum- 
marized by Kaplan. 5 * Benefit has I wen 
obtained in both rheumatoid arthritis 
and in spondylitis, particularly in those 
cases in which treatment is begun early. 
However, it is not entirely dear whether 
the course of the disease is actually inter- 
rupted or whether benefits are entirely 
symptomatic. It appears. exjx»cin11y in 
spondylitis, that sometimes the course 
of the disease is actually arrested. 

Radon ointment was tried, although 
the penetrating power of this form of 
radium was known to lie very slight. 
This form of treatment, according to 
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Kaplan, 0 was entirely without effect in 
the treatment of arthritic conditions. 

High voltage x-ray therapy may rap- 
idly relieve the pain of bursitis and over 
a period of time frequently induces reso- 
lution of the calcific deposits in the bursa. 
In the treatment of bursitis, Kaplan 0 
recommends high voltage x-ray given 
through several areas at each sitting, 
two or three times per week in acute 
cases, and one or two times in the 
chronic cases. Treatment should con- 
tinue for six to eight weeks, but relief 
from pain is usually attained in four 
to five treatments. With proper precau- 
tions, no ill effects have been noted. 

Vasodilatation — Heat has long been 
accepted in the treatment of rheumatoid 
arthritis because of its ability to produce 
capillary dilatation with resultant in- 
crease in blood supply to affected parts. 
It occurred to Kurtz, Orth, and Sepul- 
veda 10 that generalized vasodilatation 
produced by means other than heat 
might also be of benefit. Nicotinic acid 
was chosen as the vasodilating agent 
and thirty-six patients who had had ac- 
tive rheumatoid arthritis for from four 
months to thirty years were treated. Of 
the thirty-six, twenty-eight were bed 
patients, five of whom were so ill that 
they were unable to walk even with the 
aid of crutches. Five patients had had 
the disease for less than a year, five for 
less than two years, and the remaining 
twenty-six for longer periods of time. 

Inpatients were treated with an initial 
dose of 200 cc. of an 0.05 per cent solution 
of nicotinic acid in normal saline given 
intravenously over a period of one to 
three hours. If this dose was well tol- 
erated, it was increased to 400 cc. of the 
0.05 per cent solution, which was usually 
sufficient to produce a visible blush of 
the skin and a subjective sensation of 
warmth. This was repeated daily while 
the patient was under treatment. Occa- 


sionally, this was insufficient to produce 
the desired vascular dilatation and a 
few patients apparently developed a tol- 
erance to the drug. In that case, the 
dose was increased by giving a 0.1 per 
cent solution. Besides the daily intra- 
venous dose, the drug was also adminis- 
tered by mouth twice daily on an empty 
stomach, in doses of 50 mg. every fifteen 
minutes for three doses. If this proved 
insufficient to produce a flush lasting an 
hour, the dose was increased to 100 or 
200 mg. for each dose every fifteen min- 
utes. In one case the dose had to be 
increased to 600 mg. every fifteen min- 
utes. It can readily be seen that there 
was considerable variation from individ- 
ual to individual in the amounts required 
to produce adequate flushing of the skin. 
Consequently, a separate dosage schedule 
had to be figured out for each individual 
until the minimum amount required to 
produce a flush for one hour was deter- 
mined. Patients treated in the outpatient 
department were given three oral doses 
every day, except for three days per 
week on each of which they were given 
two oral doses and one intravenous dose. 
This treatment was continued as long 
as any improvement was noted, some 
patients having taken it daily for eleven 
months. Only one patient reacted aller- 
gically to nicotinic acid and had to dis- 
continue treatment. 

Results were determined subjectively 
and objectively by goniometric measure- 
ments of the range of motion in diseased 
joints. Subjectively, twenty -five patients 
were improved and, objectively, twenty- 
six were improved. There were no sig- 
nificant changes in the sedimentation 
rates of any of these patients. 

Most of the hospitalized patients were 
given physiotherapy also during their 
course of treatment. However, three of 
the outpatients who obtained consider- 
able benefit had no physiotherapy at all 
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and fifteen of the hospitalized patients 
had previous hospital admissions for 
physical therapy without obtaining the 
benefit they did from this admission. 

These results may be regarded as pre- 
liminary, because the longest period of ob- 
servation has been only thirteen months. 

Penicillin — Inevitably, in the search 
for a suitable therapeutic agent for the 
treatment of rheumatoid arthritis, peni- 
cillin comes in for its share of attention. 
Comroe 11 treated six rheumatoid arthrit- 
ics with penicillin given intramuscularly 
at three-hour intervals in doses ranging 
from 100,000 to 200,000 units per twenty- 
four hours. This dosage was maintained 
for four weeks in three patients, three 
weeks in two patients, and two weeks 
in one patient. 

Of these six patients, five had had 
rheumatoid arthritis for at least four 
years, while the other one had the first 
manifestation of the disease only eight 
months prior to the institution of treat- 
ment. In none of these patients was 
there any evidence of improvement, either 
subjectively or objectively. 

Osteoarthritis 

It is the opinion of Hendry 1 - that 
the treatment of osteoarthritis is pri- 
marily a mechanical problem and comes 
logically within the province of the 
orthopedic surgeon. It is a degenerative 
disease and afflicts the elderly most com- 
monly, although young individuals with 
joints damaged by trauma or disease 
may also be afflicted. It is not uncom- 
mon in young persons who subject their 
joints to a great deal of stress or misuse, 
or those in certain laboring occupations, 
or those who walk in high-heeled shoes. 
It is found in occupations requiring 
excessive use of one set of muscles 
wherein the opposing set is allowed to 
atrophy, producing faulty posture and 
unequal stress on joints. 


As a preventive measure, congenital 
orthopedic deformities should In* cor- 
rected early in childhood, fractures 
should he* reduced so a- to maintain the 
normal joint nxi\ and obese individuals 
should Ik* persuaded to reduce their 
weight to reasonable levels. 

In tin* treatment of osteoarthritis. 
Hendry 1 - believes that gentle manipula- 
tion of joints in which there is restric- 
tion of movement with minimal arthritic 
changes is of benefit, but should never 
be used in the elderly patient. Rest and 
external fixation of an oMenarthritic 
joint will do much to relieve pain and 
lessen muscle spasm. Fixation can la* 
accomplished bv plaster splints, nr, if it 
is desirable to maintain fixation over a 
longer period of time, by semipermanent 
fixed braces, \rthrodesis, however, must 
be used with caution, especially in the 
elderly, became the additional bmden 
placed on functionally related joints may 
be sufficient to induce osteoarthritis in 
them. The fallacy so prevalent* espe- 
cially among the lain , that at tin itic p »ims 
must be kept moving, should be actively 
opposed. 
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CANCER 

Stanley P. Reimann, M.D., and 
Andrew J. Donnelly, M.D. 


During the past year there has been 
a continued limitation of the work in 
cancer research because of the war and 
its consequent displacement of scientific 
workers, but even under the inevitable 
handicaps, much worthwhile experimen- 
tation has been done. One notices slightly 
different trends predominating for pe- 
riods of time so that the weight of re- 
search effort shifts, not like waves and 
troughs, hut rather like a blending change 
in a spectrum so that brighter concen- 
trations of endeavor make certain fields 
at different times more evident to the 
observer. This does not mean that con- 
centrated effort makes one field of re- 
search shine at the expense of others, 
but rather that the whole spectrum is 
becoming brighter by individually vary- 
ing increases. 

For the past several years attention 
has been drawn particularly to the milk 
factor in mouse tumor production and 
to the study of endocrine effects in tumor 
incidence and metabolism. The develop- 
ment and study of these factors still 
play a large part in the overall picture 
of cancer research, but at the present 
moment there is particular emphasis on 
the dietary effects on tumors and tumor 
production. In addition to the dietary 
factor, a large amount of effort is being 
directed toward the chemotherapy of 
tumors. 

Diet — Simple caloric restriction has 
been studied rather extensively with re- 
gard to its effect on cancer incidence in 
mice. Huseby, Ball, and Visscher 1 have 
investigated this problem in relationship 
to the incidence of mammary cancers 


and other phenomena in C3H mice. They 
were able to remarkably reduce the inci- 
dence of this type of cancer by restrict- 
ing the caloric intake one third. After 
weaning these virgin mice, they were 
maintained on a diet supplying the same 
amounts of protein, vitamins, and salts as 
the control group fed ad libitum. The _ 
incidence of cancer in the test group 
was 0 per cent as compared with 72 per 
cent for the control animals. These 
authors mention, and it seems very sig- 
nificant, that the ovaries, uteri, and mam- 
mae of the restricted animals showed a 
histologic picture compatible with pseudo- 
hypophysectomy due to inanition. They 
suggest that the mechanism by which the 
caloric restriction reduces the tumor in- 
cidence is through a secondary factor of 
pituitary insufficiency. They further sug- 
gest that this insufficiency acts by pro- 
ducing a lowered level of ovarian secre- 
tion and a relative refractoriness of the 
breast tissue to estrogenic substances. 
White and his co-workers 2 also studied 
the effect of caloric restriction on mam- 
mary tumor formation by a somewhat 
different approach. They noted that a 
50 per cent reduction in calories without 
alteration in dietary essentials changed 
the incidence of mammary gland tumors 
from 100 per cent in controls to 12.5 
per cent and 18.2 per cent in C3H virgin 
and breeding female mice respectively. 
They also mention that the virgin fe- 
males showed no evidence of estrus. In 
another experiment, they painted DBA 
mice with methyl cholanthrene and re- 
duced the caloric intake similarly, with 
the result that the development of leu- 
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kemia was reduced from 96.2 per cent to 
35 per cent and at the same time the 
latent period in the development of the 
disease was extended over three times 
the usual period. The effect of dietary 
restriction on the estrus cycle was not 
mentioned in these latter animals. 

For quite a few years the relationship 
of diet to tumor production and growth 
has been studied by Albert Tannenbaum, 
and his work has continued with an ever- 
increasing fund of factual evidence sup- 
porting the idea that dietary factors play 
a large part in tumor metabolism. He 
has recently noted the dependence of 
tumor formation on the degree of calorie 
restriction as well as its typed*- * lie 
specifically studied the effect of graded 
carbohydrate intake as related to the 
formation of spontaneous mammary and 
induced skin tumors in the mouse. He 
also noted, not only the incidence of 
tumors, but the average time of appear- 
ance. He concluded that the lower the 
caloric intake, the greater the tumor 
inhibition and, in the case of the induced 
skin tumors, there was a definitely pro- 
gressive increase in the latent period or 
time of appearance as the caloric restric- 
tion was increased, llis other experi- 
ments dealing with the composition of 
the diet seem to show quite definitely 
that on a specific caloric restriction a 
high fat diet is less effective as an inhib- 
itory agent than a diet with a low fat 
content. He suggests that the evidence 
presented means that the increased effect 
on tumor formation of a high fat diet is 
due to some specific action of fat. It is 
rather surprising that no particular men- 
tion is made of the possible effect of 
these diets on the endocrine systems. 
It would certainly be interesting to know 
if the ovaries were changed by these 
diets and, if such a change existed, what 
relation the degree of change might have 


had to the quantitative and qualitative 
dietary differences. 

Connell’’ studied the effect of protein 
intake in mouse cancer. Tin* test ani- 
mals used were mice bearing sarcoma 
transplants and the rate of tumor growth 
was judged by a measurement of tumor 
expansion. The control animals were 
on a maintenance die! and tin* test ani- 
mals were given an adequate calorie in- 
take hut a restricted protein level. The 
tumor growth in the control animals 
was more than double that observed in 
the test animuK Another rather sur 
prising observation in the-e experiments 
was that tin* control animals did not 
maintain as good a general condition 
as did the test animals on the testricted 
protein diets. The latter were much 
more active throughout the experiment. 
There were live spontaneous recoveries 
in the test animals as compared with 
only one among the controls. Here 
again there is no specific mention of 
any secondary effect on the endocrine 
organs, but the author concludes that 
there is apparently a distinct inhibition 
in the growth of this t>j»e of mouse 
sarcoma resulting from a selective re 
striction of protein in a diet of adequate 
caloric value, 

A more specific dietary element as « 
factor in mammary tumor formation iti 
C3H tnice was studied by White and 
' White.** A low lysine diet was fed these 
animals and the result of this and pre 
vious experiments showed a lowered 
incidence of spontaneous tumors, These 
authors again mention that on this diet 
estrus was suppressed and they remark 
that this suppression may he a very im- 
portant, if not the most important, factor, 
in the lowered incidence of spontaneous 
mammary tumors. Koeher 7 studied this 
same problem and noted that there was 
someinhihition of mammary tumor growth 
in its early stages, but more rapid growth 
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in the later stages. He also studied the 
effect of a lysine-deficient diet in two 
human subjects and found that they 
maintained their nitrogen balance. 

White 8 also studied the effect of diet 
on the development of the mammary 
glands in C3H mice and found that there 
was no growth of mammary tissue in 
virgin females when the diet was low in 
cystine from the time of weaning. A low 
caloric diet produced little mammary 
growth and a low lysine diet produced 
an inconstant inhibition of growth. He 
noted that if estrus was maintained in 
these animals by stilbestrol, then the 
mammary tissue continued to grow de- 
spite a low cystine diet. These observa- 
tions by White relative to the coinciden- 
tal, or possibly primary, effect on estrus 
seem very important in the entire study 
of the dietary factor, and it certainly is 
almost imperative that any further work 
on this factor should be accompanied by 
information concerning the estrus state. 

A very interesting and significant ex- 
perimental study on the source of tumor 
proteins has been done by White and 
Belkin. 9 They call attention to the fact 
that in growing animals the only source 
of newly deposited nitrogenous material 
is the dietary protein, but the growth 
of a tumor may use as its source of 
protein either of the funds of supply; 
namely, dietary protein or tissue protein 
of the host. The object of the experi- 
ment was to determine which of these 
sources was used by transplanted tumors 
in young mice. A control group of mice 
was fed an adequate diet and a similar 
test group was held on a low nitrogen 
diet containing no protein. After reason- 
able adaptation to these diets, tumor 
transplants were made and the rate of 
tumor growth noted. To quote the 
authors, “There was no apparent differ- 
ence in the number of successful tumor 
transplants between the two groups of 


mice or in the time of appearance of the 
earliest palpable lump. These are really 
astonishing observations in view of the 
differences in diet. The low-nitrogen-diet 
group received in their food at best only 
the meager amount of incomplete pro- 
tein fragments contained in one of the 
vitamin supplements. They were in neg- 
ative nitrogen balance at all times and 
lost a quarter of their body weight dur- 
ing the three weeks. Nevertheless, this 
lack of dietary protein resulted in no 
apparent interference in the establish- 
ment of the tumor transplant. There 
was, however, a statistically significant 
alteration in the growth rate of the 
tumors.” The transplanted tumors in 
those mice getting no protein grew at 
approximately 74 per cent of the rate of 
those in control mice and during the 
period of growth the negative nitrogen 
balance showed that the need for pro- 
tein was greater than that supplied by 
the diet. The authors conclude that a 
tumor can draw upon the host’s tissue 
protein to supply its metabolic needs. A 
complementary study by White, 10 in 
which the nitrogen balance was investi- 
gated, shows that under the conditions 
of stress created in the experiment the 
tumor can use the host as a source of 
nitrogenous nutrition. 

It must be kept in mind that these 
fascinating studies dealing with dietary 
effects on tumor production and metab- 
olism in animals cannot be immediately 
applied to the human tumor problems. 
Some writers have advocated definite 
changes in the human dietary regime 
and base their ideas on experimentations 
similar to those described above, but it 
is well to remember that some of these 
severe restrictions in diet, although feas- 
ible in experimental animals, are not 
compatible with healthful human life. 
Further study may make some of these 
ideas come within reason, but at the 
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present time they must be considered 
simply for their value in the study of 
animal tumor production and metabolism. 

Milk Factor — For a number of years 
a very concentrated study has been made 
on the mouse mammary tumor agent or 
milk factor discovered to play a large 
part in the production of breast tumors 
in mice. It seems hardly necessary to 
completely review this subject for it has 
been ’extensively treated in many of the 
research journals and other publications 
including the previous volumes of The 
Cyclopedia of Medicine, Surgery, and 
Specialties. A few additional studies 
might well be mentioned because of their 
interest in the further development of 
our knowledge concerning this factor. 
Heston, Deringer, and Andervont 11 
have evaluated the gene-milk agent re- 
lationship in mammary tumor develop- 
ment and they find that heredity plays 
quite a part in both the production and 
the effect of the milk factor. They state 
that the genetic constitution of a mouse 
has an influence in its ability to propa- 
gate and transmit the milk-agent. Their 
experiments suggest that there are at 
least two sets of genetic factors influenc- 
ing breast tumor development, fine set 
determines the susceptibility of a mam- 
mary-tissue cell to the hormonal and 
milk-agent stimuli and the other deter- 
mines the propagation of the milk-agent. 
It is' well to keep these two genetic in- 
fluences in mind whenever there are 
studies made on mouse mammary tu- 
mors, whether they occur spontaneously 
or through hormonal experimentation. 
Dmochowski 12 has discovered some in- 
teresting facts in relationship to age and 
dosage in the induction of breast cancer 
in mice by the mouse mammary tumor 
agent. Using mice in which the mam- 
mary glands had already completed their 
development in the absence of the milk- 
agent, he was able to produce a high 


incidence of breast cancer In giving the 
milk-agent. This is in contraM t * » the 
induction of such tumors by e-tn .genie 
substances. Tlu* latter can induce mam- 
mary cancers in susceptible mice only if 
the development of the mammary glands 
has taken place in the presence of the 
mammary tumor agent. < Mder mice were 
found to require much larger quantities 
of mammary tumor agent than did voting 
mice in order to induce the same number 
of tumors. This work suggests that es- 
trogenic substances need the milk factor 
as a conditioner in order that tumors 
may he produced in fnllv developed 
glands. It also means that older breast 
tissue offers some resistance to the in- 
fluence of the mammary tumor agent. 
Many other studies on the milk agent 
suggest its relationship to a virus or 
viruslike entity. This similarity has 
previously been pointed out. hut Ander- 
vont and Bryan 1 have further enhanced 
the idea. They noticed that the tumor- 
producing agent was inactivated when 
held at 140” or 150' !■'. for thirty min- 
utes. The same observation held for 
mammary tumor extracts at 130“ or 
150 “ F. The agent was found to be 
stable at low temperatures, hut the whole 
tumors lost their activity after eighty 
days in a 50 per cent saline-glycerine 
solution at 46“ F. They found that the 
active principle could pass through a 
Berkefeld filter and that certain tumor 
extracts produced neutralizing antibodies 
when injected intraperitonenlly into rab- 
bits. These antibodies had the ability to 
neutralize the agent both in vitnt and 
in tnvo, Bittner, Evans, and Green 1 * 
recovered the mammary milk-agent from 
a transplanted breast carcinoma that was 
carried through ten passages in mice that 
originally did not have the agent. This 
suggests that the agent can go on almost 
indefinitely in growing tumor tissue, at 
least in vivo. It would lie interesting 
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to know if the agent still goes on when 
the mammary tumor tissue is grown in 
tissue culture, for these authors suggest 
that the agent may be responsible for 
the genetic mutations found in trans- 
plantable tumors. They also found that 
the agent could be recovered from the 
yolk sac of chick embryos twelve days 
after implantation into eggs of either 
tumor suspensions of cell-free filtrates 
or tissue harboring the active agent. 
Some of this material on the nature and 
propensities of the milk tumor agent is 
difficult to orientate so that the element 
of heredity and the viruslike properties 
can be dovetailed. In all likelihood our 
confusion might be immeasurably erad- 
icated by an exact knowledge of what 
constitutes a virus. As yet there has 
been no distinct tie-up found between 
the tumor agent as found in mice and 
the possibility of such an agent influenc- 
ing human breast cancers. The possibil- 
ity of such an agent in the human is real 
enough to suggest that women in fami- 
lies with a history of breast cancer should 
probably avoid breast feeding of their 
infants, particularly the female infants. 
There will, no doubt, be some oppor- 
tunity in the future to seek such an agent 
in the milk of recently delivered mothers 
having carcinoma of the breast. 

Heredity — Innumerable studies have 
been done in the past on the influence 
of heredity in tumor production and 
these studies are continuing unabated. 
Some studies are now being made on a 
large scale with human clinical material, 
but the gr^at difficulties involved in 
human genetics make immediate answers 
practically impossible. Of the many ex- 
periments done on animals to elucidate 
this problem, one of the more recent by 
Burack et al . 15 is interesting because of 
the type of tumor involved in the study. 
These authors have demonstrated a 
greatly increased frequency of benign 


mammary fibroadenomata incidence due 
to close inbreeding in the Albany strain 
of rats. Since many pathologists think 
that this type of lesion is due to an endo- 
crine disturbance rather than a true 
neoplastic change, it is of importance 
that inbreeding had such an influence. 
No mention is made in this study of the 
part that might have been played by a 
milk factor similar to that found in mice. 

Lymphocytes — Many investigators 
and observers have suggested that the 
lymphocytes may play a part in the 
body’s defense mechanism against neo- 
plasms of any sort. Recently, however, 
Kelsall 16 has taken an opposite view 
from these suggestions of the past. The 
author points out many facts that have 
previously been observed, but interprets 
them differently. The idea that the lym- 
phocyte might contribute to the growth 
of tumors or possibly even instigate 
them grew out of the observation that 
there was a direct correlation between 
the amount of lymphoid tissue in the 
intestine and the incidence of spon- 
taneous mammary tumors in several pure 
strains of mice. The idea is further elab- 
orated by the fact that mammary tumors 
often have many lymphocytes present 
and that such tumors most frequently 
metastasize to lymph nodes, but even the 
other metastatic foci have lymphocytes 
present. The mammary tumor inciter in 
mice is found in milk, blood, spleen, 
thymus, lactating mammary tissue, and 
breast tumors of strains high in spon- 
taneous tumor incidence. No cell is as 
numerous in these fluids and organs as 
is the lymphocyte. It is also pointed out 
that the milk factor is concentrated in 
milk sediment after centrifuging and so 
are the lymphocytes. It might be well 
to insert a note of warning at this point 
in the author’s evidence. As seen in 
previous work reviewed here, the milk 
factor passes through a Berkefeld filter 
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and is also present in cell-free extracts. 
Further evidence, however, is offered by 
the observation that more mammary tu- 
mors are found in breeding mice than 
in virgins, and one prominent histolog- 
ical change in the mammary gland (hir- 
ing pregnancy and lactation is the pres- 
ence of quantities of lymphocytes. Other 
relationships of the possible tumor-lym- 
phocyte connection are mentioned, such 
as the production of tissue and blood 
lymphocytosis in chronic irritation, some 
endocrine imbalances, oral syphilis, and 
lymphoblastic tissue stimulation by un- 
balanced sex hormones. On the opposite 
side of the picture the author mentions 
that chronic inanition decreases both 
lymphocytes and tumors, as also does 
radiation. In regard to the lymphocyte 
itself, it is mentioned that the nucleus 
of this cell is the largest in proportion to 
the cytoplasm of all cells, and that this 
nucleus contains larger nucleoli and 
more nucleic acid than most cells. These 
facts are offered with the notation that 
nuclcoprntein disturbance is often men- 
tioned as a basis for an intracellular 
cause of neoplasia, so that it is suggested 
that the lymphocyte may modify nueleu- 
proteins. Although Kelsall takes, or 
offers, this viewpoint about the possible 
etiological relationship of lymphocytes 
to tumor production, there seems rela- 
tively little reason at present to follow 
this idea, ft is rather now and different, 
hut this does not make it necessarily 
tenable, although it must be given con- 
sideration. There are many evidences 
against such an idea, and the mere pres- 
ence of lymphocytes in and around tu- 
mors does not mean that they should he 
considered as instigators. It would have 
been just as wise for observers to have 
stated that the lymphocyte was the cause 
of syphilis in the days before the discov- 
ery of the real cause. As a matter of 
fact, it might be just as logical to say 


that the antibody pro-cut in any di-ease 
was the cause of the disea-o. particularly 
if the antigen is unknown. 

Some very intere-tlug studies have 
recently been made on the lymphocytes 
and that by I >ougherty. White, and 
Chase 17 concerning the lelatinnship of 
the antibody content of normal and ma- 
lignant lymphocytes is particularly nota- 
ble. These authors have previously dem- 
onstrated the presence of antibodies in 
normal hmphocv te-. ls and more re- 
cently a similar and beautiful piece of 
work has been done b\ Han ts, ( Iritnm. 
Mertens, and Flinch.*''' The que-tinn 
investigated bv the original authors was 
whether lymphoev tes in h mphosatvotna 
also contained antibody. They found 
that tumor cells had a slightly higher 
antibody content than did normal ci 11s. 
and that tumor veils were capable of 
obtaining antibody from some other 
source in the hotly, presumably normal 
lymphocytes. There was a revei sible 
exchange of antibody protein between 
normal and malignant lymphocytes. 

Carcinogenesis • Since the discovery 
of carcinogens many years ago, the study 
of them ;u»l the tumors resulting from 
them 1ms been constant. Much of our 
present knowledge of the natural history 
of tumors has been learned from the use 
of these substances. Recently Piz/nlatn 
and Beard-" have studied the effect of 
irradiation on some agents suspected of 
having carcinogenic qualities and their 
conclusion was that sterols and related 
substances when irradiated show more 
carcinogenic activity than before irradi- 
ation. In their work thev used a eolnnv 
of rats in which no spontaneous tumors 
had ariseti during the past seventeen 
years. Hsing irradiated and nottirradi 
ated cholesterol, crgusterol, desuxyeholie 
acid, and dohvdrodesoxvcholir acid, bile 
salts, and human gallstones, they found 
that no tumors arose in 385 rats during 
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eighteen months of injection of doses 
from 10 to 100 mg. Four tumors, how- 
ever, were produced in four animals 
after injection of the following sub- 
stances : A fibrosarcoma from irradiated 
cholesterol ; two anaplastic sarcomas, one 
each from cholesterol and from irradi- 
ated dehydrodesoxycholic acid and a 
keratinizing squamous cell carcinoma 
from irradiated ergosterol. The authors 
believe that the production of these four 
tumors is of some significance. This is 
certainly true when it is realized that no 
spontaneous tumors have occurred in 
this rat colony, but the percentage of 
tumor production is so small that per- 
haps the significance is not too great. It 
is of importance, however, to study more 
of the naturally occurring sterols and re- 
lated substances for by so doing we are 
more apt to arrive at a knowledge of 
some of the body substances related to 
spontaneously occurring tumors. Mot- 
tram, 21 in studying the change from 
benign to malignant in chemically in- 
duced warts in mice, states that he 
thinks the change produced by painting 
with carcinogenic substances is due to 
the initiation of new localized malignant 
changes within the warts. The gradual 
change from benign to malignant is 
thought to represent the gradual replace- 
ment of slow-growing benign by fast- 
growing malignant cells, rather than a 
simple stepup process. The more prolif- 
erative cells are more sensitive to the 
carcinogen and as a result repeated 
paintings cause the change in more and 
more of these sensitive cells. This seems 
to suggest that the effect of repeated 
paintings is not a cumulative one, but 
rather a selective process after sensi- 
tization. 

Cowdry, 22 in a general review of con- 
sideration of precancerous lesions, states 
that “The designation 'precancerous le- 
sion’ is applied to a type of structural 


change in a tissue in which clinical ex- 
perience shows that the cells are more 
likely to become malignant than in other 
kinds of lesions.” He further states, 
“When the fate of many individual le- 
sions belonging to a simple type is fol- 
lowed, it usually happens that the malig- 
nant transformation only takes place in 
but a few of them. The majority of the 
individual lesions are not in fact pre- 
cancerous. The adjective ‘precancerous’ 
relates to the type, not to the particular 
lesion. Perhaps two sorts of lesions are 
grouped under a single type, or they 
are all of one kind and some happen to 
be exposed to a carcinogen not acting on 
the majority.” Cowdry feels that a new 
chemical equilibrium results when a tis- 
sue becomes malignant and it is a study 
of this changed equilibrium that is of 
such great importance. Quantitative 
studies are made to discover whether 
certain properties of epidermis increase, 
decrease, or remain constant in squa- 
mous cell carcinoma of inbred strain 
mice treated with a chemically pure 
carcinogen. It is found that the new 
equilibrium is characterized by decreases 
from the normal in calcium, iron, and 
lipid, while sodium, potassium, magne- 
sium, and ascorbic acid show no note- 
worthy changes. Decreases have been 
found by others in cholesterol, copper, 
zinc, and in biotin. Cowdry has noticed 
that the new equilibrium is established 
within less than ten days and is main- 
tained for several weeks until a trans- 
formation is seen in at least a few cells. 
This new equilibrium is also character- 
ized by larger cells with greater volume 
incfease in cytoplasm than in nucleus so 
that the nucleocytoplasmic ratio is de- 
creased. Ribonucleic acid increases in 
the cytoplasm, the chromosomes enlarge, 
and the rate of mitosis increases progres- 
sively. Other intracellular changes occur 
which suggest a fundamental increase 
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in intranuclear viscosity. It is unknown 
just where and when this transformation 
occurs, but all these studies, and we 
hope those of the future, are greatly in- 
creasing the factual knowledge of that 
strange time and place where malig- 
nancy is born. 

Characteristics of Tumor Tissues 
— One seemingly very important study 
on the inhibition of carcinogenic action 
has been made by Lacassagne, Buii-Iloi, 
and Rudali .- 3 These authors started 
with the idea that the mutation which 
transforms a normal cell into a malig- 
nant cell results from the alteration of 
an organic substrate by the fixation to 
it of some toxic molecules. This idea, of 
course, is not new, and there have been 
some suggestions previously of the ideas 
at which they arrived. They used two 
carcinogenic hydrocarbon compounds, 
one having little or no toxicity, and the 
other being quite potent. Both com- 
pounds resembled each other as closely 
as possible in molecular structure. Their 
purpose was to determine whether the 
fixation of the slightly toxic compound 
would protect an animal to some extent 
against cancerization that might result 
from the use of the very toxic substance. 
It was found that certain weakly toxic 
hydrocarbons did act in competition with 
a certain highly toxic hydrocarbon on 
tissues of the mouse and as a result 
reduced the effect of the latter and de- 
layed cancellation. In trying to explain 
the phenomena, the authors felt that the 
mechanism must be sought in an intra- 
cellular process of a physicochemical 
nature. They state, “It is supposed that 
two substances, having the same affinity 
because of their analogy of structure, 
penetrate into the same cells, where they 
are fixed in the same substrate. Each 
weakly toxic molecule, by fixing itself, 
would hinder by its presence the fixation 
of a molecule of the more toxic sub- 


stance, and thus delay the appearance 
of certain specific lesions of the ceil, 
amongst which figures malignant trans- 
formation." The demonstration of this 
blocking effect is of great significance and 
it remains for these men and others to use 
noneareinogenic agents of similar struc- 
ture to determine whether tin 1 physico- 
chemical structure alone can produce the 
same blocking reaction. It is even con- 
ceivable that the body might have its 
own controlling or blocking substances 
which protect the organism against natu- 
rally occurring carcinogens. 

Another study having to do with in- 
duct'd resistance to tumors wa*. made by 
Goldfeder.- 1 I ‘sing an inbred line of 
rats which were 2 IX) per cent susceptible 
to a reticulum cell lymphosarcoma at is 
mg spontaneously, the author found that 
he could in a large percentage of cases 
render the animals resistant to the tumor. 
His method consisted of implanting tu 
mor grafts which were previously utten 
utited with specific doses of x rays. In 
most of the animals, resistance followed 
the inoculation without the appearance 
of any visible tumor, hut in some cases 
a tumor appeared but regtessed after a 
short time. These latter cases also drve! 
oped an immunity. < hdv one of the fifty- 
eight control rats showed spontaneous 
regression of the tumor. Similar work 
had been done previously, but in most 
cases hybrid animals and transplantable 
tumors of unknown genetic origin were 
used and the great variation of results 
might have been due to these factors 
which were avoided by Goldfeder. This 
work is particularly important for, as 
the author states, it gives evidence for 
the first time that it is possible to render 
animals of a pure line immune against 
an autogenous tumor. 

Although roentgen radiation has tx-en 
used for many years in the treatment of 
tumors and there have been many at- 



CANCER 


41 


tempts at the study of its effect on 
tumors, these have been largely from 
the standpoint .of morphology rather 
than tissue chemistry. Stowell , 25 realiz- 
ing that many tumor cells are more sen- 
sitive to radiation than the correspond- 
ing normal cell types, has done quanti- 
tative studies on the thymonucleic acid 
content of transplantable mammary car- 
cinomas after roentgen radiation. He 
found that the majority of radiated tu- 
mors in rats showed a significant de- 
crease in the amount of thymonucleic 
acid per unit volume of tissue and a 
significant decrease in the amount per 
cell. He states, “The results of these 
experiments would support a hypothesis 
that roentgen radiation may alter the 
molecular structure of vital substances 
within the nucleus and produce a dis- 
turbance of the nucleoproteins, which in 
some instances is followed by death of 
the cell. Mitchell has found that ribo- 
nucleic acids are increased in the cyto- 
plasm following radiation. The present 
observations which show decrease in 
desoxyribonucleic acid in radiated cells 
suggest that one of the most important 
intracellular effects of roentgen radiation 
is the production of an upset in the nor- 
mal balance and metabolism of both 
types of nucleic acids.” This study is 
interesting, particularly because it is con- 
sidered by many that the basis of malig- 
nancy may be in these nucleic acids the 
equilibrium of which Stowell has found 
to be upset by radiation. 

Of the many studies on normal and 
neoplastic tissue metabolism, the last few 
years have produced particular concen- 
tration on the enzymes in these tissues. 
Greenstein 20 has done much work in 
this field and noticed that in all cases 
where a comparison could be made the 
esterase activity of mouse tumors was 
less than that found in the tissue of 
origin. He also noticed that the esterase 


activity of nearly all tumors was low. 
These facts must be considered as part 
of the disturbed equilibrium commented 
upon by Owdry previously. 

An interesting observation by Dunn 27 
was made on the behavior of thymus 
tissue transplanted to a skin wound in 
rats. A stratified squamous epithelium 
developed on the surface of skin wounds 
in old rats when thymus tissue from 
younger animals of the same strain was 
put on the wounds. The epithelium 
seems to be derived from the thymus 
reticulum cells and the study gives fur- 
ther evidence of the potentialities of 
these peculiar thymic cells. One could 
readily speculate on the possibilities of 
using thymus tissue in wounds but it 
must always be remembered that these 
experiments are done using rats of the 
same strain and for this reason the 
application of these potentialities to 
human use is not feasible, but the collec- 
tion of facts concerning tissue metaplasia 
is always of value in the study of neo- 
plasia. Biskind and Biskind 28 have been 
able to produce a tumor of the rat testis 
by heterotransplantation of infantile tes- 
tis to the spleen of an adult castrate. 
The same authors have previously re- 
corded the development of granulosa cell 
tumors of the rat ovary after transplan- 
tation of one ovary to the spleen and 
the removal of the other . 29 By these 
methods of transplantation, the authors 
claim that the estrogen or androgen 
secreted by the transplanted tissue is 
secreted into the portal circulation and 
thereafter inactivated in the liver. It 
is by this means that the endocrine prod- 
uct secreted is prevented from exerting 
its normal cyclic inhibiting effect on the 
pituitary. The excessive secretion of pi- 
tuitary gonadotropin is thus enabled to 
act continuously on the transplanted 
tissue. The tumor developing in the 
testis within J:he spleen bore a striking 
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resemblance to the granulosa cell tumor 
of the ovary and parts of the testicular 
tumor suggested the structure seen in 
an arrhenoblastoma. The further elab- 
oration and continuation of these studies 
should be very interesting because of the 
peculiar potentialities of both the ovary 
and testis in relationship to the pituitary 
secretions. Since some of the gonda- 
tropic hormones of the pituitary might 
be given to these animals in addition to 
those naturally occurring substances, one 
wonders whether the tumors observed 
might be more quickly produced or even 
show variations similar to those observed 
in the human organism. 

Rous and Smith 30 ' 31 have conducted 
an excellent and thought provoking series 
of experiments to determine whether po- 
tentialities of epidermal cells for neo- 
plastic changes were inherent within the 
cells or acquired from some outside 
source. They implanted skin of mouse 
embryos into thigh muscles of adults of 
the same strain and simultaneously intro- 
duced methylcholanthrene with the result 
that epidermal tumors, both benign and 
malignant, rapidly arose from the im- 
plants. They found that growths arose as 
rapidly from the epidermis of some adults 
as from similar tissue of the most re- 
sponsive embryo implants. There seemed 
to be no reason for the idea that the 
embryo skin had any special liability to 
neoplastic change and even the youngest 
embryos used revealed no definite or ad- 
ditional resistance to neoplastic change. 
After these discoveries, the authors won- 
dered why neoplasms are so rare at birth, 
a fact frequently noted in humans as well 
as in lower animals. The studies sug- 
gested a possible reason, for it was ob- 
served that although mouse epidermis is 
as sensitive or more sensitive than other 
tissues to methylcholanthrene, still the 
embryo implants exposed to the carcino- 
gen required longer periods to give rise 


to tumors than could be offered by the 
total period of gestation. It was, there- 
fore, supposed that either in mice or 
humans the birth would occur before 
any tumor could develop even if a car- 
cinogenic stimulus were acting in pre- 
natal life. The authors state in conclu- 
sion, "The findings as a whole render 
it impossible to suppose that the neo- 
plastic potentialities possessed by trans- 
planted embryo tissues are due to the 
lodgment in them of tumor 'producing 
viruses as specialized in their effects as 
those now known, or of precursor agents 
conferring neoplastic liabilities special- 
ized to the same degree.” 

Chemotherapy • The fascinating field 
of chemotherapy in oncology is constantly 
being broadened and at present, as in the 
past years, the chief weight of study has 
been on the effect of certain bacteria! 
toxins and extractable substances. Hrues 
and Shear 3 - have reported additional 
work on the use of a polysaccharide 
from culture filtrates of bacillus prodigio 
sus. Four patients with advanced malig- 
nant tumors were given injections of this 
substance, which produces hemorrhage 
in, and partial or complete destruction 
of, sarcomas in mice. All the patients 
died with the tumors, lmt two showed 
some relief of symptoms and two showed 
hemorrhage in the tumors at postmortem 
examination. This report is one of the 
early attempts at use of this substance 
in the treatment of human tumors and 
future reports now in preparation con- 
cerning later work and studies will 1* 
even more encouraging. At this stage 
of investigation there is no suggestion 
by any of the workers in the field that 
this or similar substances will cure human 
tumors, but there is every indication that 
many tumors are damaged in much the 
same fashion as they are in animals and 
this fact alone is worthy of great sup- 
port for the investigators. Zahl, Starr, 
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and Hutner 33 tested thirty-eight strains 
of plant pathogens for tumor-hemorrhage 
induction by killed suspensions of these 
organisms and found, as had been pre- 
viously proposed, that gram-negative 
bacteria as a class possess a factor, the 
distinguishing characteristic of which is 
the ability to produce hemorrhage in 
implanted mouse tumors. Gram-positive 
bacteria as a class seem to lack this fac- 
tor. The exact site of activity of these 
bacterial products is not known and it 
seems that necrosis is as important a 
result of their use as is hemorrhage. 
Much of the as yet unpublished study 
of these products will, no doubt, greatly 
enhance our knowledge and offer much 
hope for the future. 
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DERMATOLOGY AND SYPHILOLOGY 

Carroll Spaulding Wright, B.S., M.D. 


DERMATOLOGY 

The Use and Abuse of Sulfonamides 

The introduction of the sulfonamides 
and, more recently, of penicillin in the 
therapy of dermatoses has resulted in a 
considerable controversial literature as 
to the merits and the ill effects of these 
therapeutic agents. 


The sulfonamides were at first hailed 
as a group of drugs that offered quick 
cures in a number of infected derma- 
toses, but the indications are now better 
established and most physicians realize 
the limitations of this group of drugs. 
In a guest editorial in “Digest of Treat- 
ment,” Tobias 1 points out that abuses 
are widespread with resulting sensitiza- 
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tion and toxic effects, and he abstracts 
some interesting literature dealing with 
this problem as well as giving some per- 
sonal observations. 

Dowrie and Abramson have demon- 
strated that in the field of pediatrics 
there was no difference in clinical re- 
sponse between sulfadiazine and sulfa- 
thiazole. However, the latter produced 
7.6 per cent drug rashes while none 
were produced in their series of sulfa- 
diazine-treated cases. On the other hand, 
Frish reports that in his series of 65 sul- 
fonamide-induced skin eruptions among 
military patients, 55 per cent were the 
result of sulfathiazole medication. 

The adverse reactions to the sulfona- 
mide drugs include disturbances of the 
alimentary tract, skin sensitizations re- 
sembling serum disease, toxic effects on 
the blood cells, bone marrow, and blood 
pigment, nervous phenomena, and renal 
changes. 

The causes of these reactions include 
interference with the normal intestinal 
flora, disturbance of the protective en- 
zymes which help to regulate the defen- 
sive mechanism of the body, interference 
with the synthesis of vitamins, necrosis 
of the blood vessel walls, acetylization of 
the urine with precipitation, and free 
toxic radicles in the blood stream. Long- 
cope has shown that most of the cases 
resemble serum disease and are caused 
by conjugated plasma protein-sulfona- 
mide compounds in the blood. 

The indiscriminate administration of 
these drugs for dermatoses, for which 
there is no experimental or clinical evi- 
dence that such therapy will prove of 
value, jeopardizes the patient and the 
reputation of the drug. 

Oral medication with the sulfona- 
mides is indicated in erysipelas, wide- 
spread impetigo, impetiginous eczema, 
hidradenitis suppurativa, chancroid, the 
early stages of lymphogranuloma vene- 


reum, vaccinia, actinomycosis, cellulitis, 
lymphangitis, some types of pyoderma 
gangrenosum, carbuncle, dermatitis her- 
petiformis, and the septic complications 
of pemphigus, and other widespread skin 
infections. When employed in the above 
conditions, the sulfonamides should not 
be used for longer than ten davs. If 
they are going to be effective, the erup- 
tion will respond within that time or not 
at all. 

Local applications of sulfonamide 
preparations are not frequently indi- 
cated. At least other tirugs, less toxic 
and with a lower sensitizing index, 
should be tried first. It should he re- 
membered that the sulfonamides are 
bacteriostatic and bactericidal. They 
should not he used in the treatment of 
dermatoses which are not of bacterial 
origin, such as psoriasis, ringworm, and 
contact dermatitis. 

Indications for local use include im 
petigo, infected traumatir dermatitis, 
ecthyma, impctigiui/cd ee/ema, strepto- 
coccic dermatitis, ami pyogenic paro- 
nychia, However, in all tlte foregoing 
diseases, the sulfonamides should 1m* used 
only as a last resort when other forms 
of therapy have failed or when with- 
holding the drug might result in scarring 
or deformity. 

An important contraindication is a 
history of previous sensitization. Kc/c- 
matoid dermatitis, or so called weeping 
eczema, should never Ik* treated with 
sulfonamide applications because the ex* 
posure of the rete permits greater ab- 
sorption and a break in the natural 
defense mechanism of the skin, 

The prophylactic use of the sulfona- 
mides in certain conditions merits some 
discussion. The use of sul fat Mmole 
ointment on the skin of new born in- 
fants as a preventive of imj*etigo has 
been successful during epidemics, hut 
its routine use is to he deprecated. 
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Danger of sensitization exists from the 
routine use of sulfonamide ointments 
or powders on cuts, bruises, and vac- 
cination sites. The same holds true 
for venereal prophylaxis, in which case 
the patient may still become infected 
with sulfonamide-resistant gonococci or 
Ducrey’s bacilli. The value of sulfona- 
mide chemoprophylaxis as advocated 
by Coburn in meningitis, common colds, 
pneumococcal infections, rheumatic fever, 
and by others in simple burns and as a 
preoperative measure is also question- 
able. 

The abuse of sulfonamide medication 
may be summed up as follows: 

1. If the patient has toxic symptoms 
from the first course of the drug, the 
second course may soon give rise to 
serious reactions. 

2. Prolonged use of sulfonamides 
with no beneficial effect after ten days 
may result in toxic reactions. 

3. The empirical use of sulfonamides 
is not without danger, and precious time 
may be wasted. 

4. Complications of sulfonamide ther- 
apy, such as cyanosis and erythema, may 
be confused with an extension of the dis- 
ease under treatment. In many cases, 
the dosage may be increased or local 
sulfonamides prescribed with serious 
consequences. 

5. Inadequate dosage often elicits an 
unsuccessful response. Either the drug 
should be administered properly or not 
at all. 

6. The use of local sulfonamide prep- 
arations for various dermatoses that baf- 
fle the practitioner is not only a waste 
of money and time, but may result in 
incapacitating sensitization. 

7. It is a mistake to continue with the 
sulfonamides and defer surgery, once 
suppuration is apparent. Nothing is 
gained but subclinical suppression. . 


The detection of sulfonamide sensi- 
tization by intradermal skin testing as 
advocated by Leftwich is not practical 
or trustworthy at the present time. Neg- 
ative tests may occur in patients who 
may later show toxic effects from the 
drug. The test is made by using serum 
obtained from a patient receiving sul- 
fonamide medication. 

Desensitization in known sensitized 
patients with small doses (0.13 Gm.) 
of a sulfonamide every hour for 12 
hours has not proven successful in all 
cases, but is worthy of trial when need 
of the drug is imperative. 

Treatment of sulfonamide reactions 
consists of stopping the drug and em- 
ploying detoxifying measures including 
the soluble liver extracts containing 
folic acid as advocated by Longcope. 

The value of large doses of ascorbic 
acid in the treatment and prophylaxis 
of sulfonamide reactions has been ques- 
tioned by Dowrie and Abramson and 
others. 

Penicillin in Cutaneous Disease 

At a large military hospital, Taylor 
and Hughes 2 used penicillin in the treat- 
ment of sycosis barbae, impetigo con- 
tagiosa, furunculosis, and other varieties 
of the large group of eruptions known 
as the infective dermatoses. Penicillin 
was applied locally in various ways in 
an endeavor to find the most efficient 
and most economical mode of applica- 
tion. The preparations that were tried 
included crude penicillin filtrate in a 
base of equal parts of lanette wax, liquid 
petrolatum, and water ; calcium penicillin 
in a base of 30 per cent lanette wax in 
water; sodium penicillin in a base of 30 
per cent of lanette wax; sodium penicil- 
lin in aqueous solution ; penicillium mold 
of about fourteen days’ growth, and pen- 
icillium mold crushed up in a base of 30 
per cent lanette wax in water. Before 
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treatment, the lesions were examined 
bacteriologically. Cultures on blood agar 
were made with a wool swab. The plates 
were incubated for twenty-four hours or 
longer, the organisms growing were 
identified, and a rough colony count was 
made. All organisms grown were tested 
for sensitivity to penicillin and all staph- 
ylococci had their coagulase production 
assessed. During treatment, daily cul- 
tures were made in a similar way. The 
authors found that penicillin is effective 
in the local treatment of certain skin 
diseases caused by cocci. The most sat- 
isfactory method of treatment of sycosis 
barbae and impetigo is to spray the 
lesions with an aqueous solution con- 
taining 200 units of penicillin in each 
cubic centimeter. An adequate dose of 
penicillin from the start is essential to 
prevent the development of penicillin 
fast organisms. A strength of 200 units 
of penicillin in each cubic centimeter 
or 400 units per gram of Ianette base 
seems to he sufficient. The pain in deep 
seated lesions (furuncles) is much re 
lieved after application of penicillin. An 
underlying seborrheic state in cases of 
sycosis and impetigo is liable to cause 
relapse soon after cessation of treatment 
and necessitate further courses of treat 
ment. The appearance of penicillin- in- 
sensitive organisms indicates that fur- 
ther treatment with penicillin is of little 
value. 

According to Kierland, 3 penicillin ap- 
plied locally is of value in primary ami 
secondary infections of the skin and in 
clinically noninfectod eczematous derma - 
titis, and has been reported the treat- 
ment of choice for so-called tropical 
ulcers in a sttidv^ made in the Smith 
Pacific Theater. 

Penicillin was used in the form of 
an ointment, 200 units per Gm. of 
lanolin or emulsion base, medium 
(U. S. Army), or a wet dressing, 200 


units per cc. of distilled water or nor- 
mal saline. The base or vehicle Used 
apparently did not atteet the clinical re 
suits. Approximately 10 per cent of 
patients complained of increased burning 
and pruritus of the skin. 

Results of treatment are analyzed as 
follows : 

Eczematous Dermatitis Wetdres* 
itigs in the early phases and ointment 
after exudation had subsided, ( h" sixteen 
patients clinically noninferted, two im 
proved markedly, seven moderate!'. - , five 
were unimproved, and two became 
worse. Of twenty three patients with 
concomitant pyogenic infection, five im 
proved markedly, fifteen moderately, two 
were unimproved, and one became 
worse. 

Ecthyma (ten patients') "Penicillin 
ointment produced better results than 
any other therapeutic agent” in six pa- 
tients with so called tropical ulcers, all 
healing in three weeks. In the other 
four cases, “excellent’* Jesuits were ob- 
tained in two and "moderate” in two 

Impetigo Of nine cases of bullous 
impetigo, seven improved and two were 
unimproved. Of seven eases of crusted 
impetigo, six improved and one was 
unimproved. 

Infected Trichophytosis (six eases) 

Excellent results in four and mod 
crate in two. 

Infected Dermatitis Venenata 
(three cases') Excellent results in two 
and one became worst*. 

Exudative Crural Intertrigo (three 
eases') Two improved, one stationary 

“Excellent" results were obtained in 
two infected thermal burns and in one 
case of dermatitis repens. In one ease 
of sveosis vulgaris, temporary improve 
ment occurred but pustules recurred 
when treatment was discontinued. 

Racteriologic cultures made in 40 per 
cent of the patients routinely revealed 
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either hemolytic streptococci or hemo- 
lytic staphylococci. Cultures remained 
positive in most instances for three to 
fifteen days after clinical evidence of 
infection had disappeared. 

Skin Lesions Attending the Use of 
Penicillin 

This important phase of penicillin 
therapy has been reviewed by Flinn, 
McGee, Featherston, and Kern. 4 

Urticaria is not an uncommon occur- 
rence during the administration of peni- 
cillin. Lyons found urticaria in 12 of 
209 patients receiving penicillin. Keefer 
and his associates described 14 instances 
of urticarial eruptions in their review 
of the use of penicillin in 500 patients. 
Dawson and Hobby noted 3 instances 
of urticaria among 100 patients receiv- 
ing the drug, and Stokes found urticaria 
in 2 of 182 patients so treated. 

A summary of experiences with peni- 
cillin-treated patients reported in medi- 
cal literature during the past two years 
indicates that the incidence of urticaria 
during the use of the drug is approxi- 
mately 3 per cent. 

Such urticaria is usually characterized 
as being a mild and transient affair. 
Most authors have found that such re- 
actions are not accompanied by other 
and more serious manifestations^ of al- 
lergy. In numerous instances, the urti- 
caria has subsided spontaneously either 
with or without temporary discontinu- 
ance of the penicillin. Keefer observed 
in 1943, “Whether these reactions are 
due to some impurity in the penicillin 
cannot be stated at present. In several 
cases in which penicillin has been given 
after an attack of urticaria, there have 
been no signs of recurrence.” 

Criep performed intradermal tests 
with penicillin on a twenty-three-year- 
old male who developed massive gen- 


eralized urticaria following the adminis- 
tration of the drug. Intradermal tests 
were positive to penicillin, whereas peni- 
cillin (extract of spores) gave negative 
reactions. 

Feinberg selected ten patients who 
gave positive skin reactions with vari- 
ous extracts of penicillin including peni- 
cillium notatum. Intradermal tests of 
penicillin gave uniformly negative re- 
actions, suggesting that it is not the 
spores of the fungus which accounts 
for skin reactions of penicillin-treated 
patients. 

Other Skin Reactions 

Reports of other and more significant 
manifestations of skin allergy, such as 
dermatitis venenata, are appearing con- 
comitant with the increased clinical use 
of penicillin. Pyle and Rattner found an 
instance of contact dermatitis in an 
Army medical officer. 

Graves, Carpenter, and Unangst re- 
ported the occurrence of an acute vesicu- 
lar dermatitis in a white forty-six-year- 
old male, three hours after the first 
injection of penicillin. 

Binkley and Brockmole reported in- 
stances of two physicians (hospital in- 
terns) who developed contact dermatitis 
on the face, hands, and arms. The le- 
sions healed when these physicians 
avoided exposure to solutions of peni- 
cillin. 

Silvers found skin sensitivity in a 
chemist, age thirty-six years. The rash 
affected the eyelids and penis. In this 
patient the patch test with yellow amor- 
phous sodium penicillin was positive. A 
patch test with the solution of pure 
white crystalline sodium penicillin was 
negative. The author concluded that the 
impurities present in the yellow amor- 
phous sodium penicillin were responsible 
for the contact dermatitis. 
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A bullous dermatitis from parenteral 
injection of penicillin has been seen and 
reported by Morris and Downing. 

A case is reported by the authors in 
which severe urticaria developed from 
one brand of penicillin. Intradermal test- 
ing showed a positive reaction for this 
brand and for two others. A fourth 
brand showed no reaction by intrader- 
mal test and was administered to the 
patient without allergic manifestation. 
On one occasion, the offending brand 
was given again with repetition of the 
urticaria, confirming the original ob- 
servation of sensitivity to this brand. 
Some time later the patient had lost this 
sensitivity as determined by intradermal 
test and was then given this particular 
brand without allergic reaction. 

The authors suggest that if urticaria 
occurs in the administration of penicillin, 
skin testing with other brands may re- 
veal a product to which the patient is 
not sensitive. Continuation of treatment 
may then he carried out without what 
might otherwise he a serious interrup- 
tion. 

Contact Dermatitis 

According to Gross , 5 the dermatolo- 
gist must he an excellent detective to 
solve the many mysteries that the non- 
specific eczema group presents. 

Generally speaking, the term eczema 
is an ambiguous one, and is employed 
rather loosely. Indeed, it is the verita- 
ble scrap heap of dermatology. 

It is my impression that the etiologic 
agents of the idiopathic eczema group 
can be elicited by certain clues which 
would enable the physician to place it 
in the contact dermatitis group, thereby 
narrowing this broad field and facilitat- 
ing the diagnosis. 

The following criteria are of prime 
importance in searching for the noxious 
agents : 


1. Sudden onset of the eruption fal- 
lowing exposure to the offending agent. 

2. Marked improvement of the der 
matitis when the offending agent is 

removed. 

3. Recurrence or exacerbation of the 
eruption when exposed to the offending 
agent again. 

4. Positive patch tests. 

Of the four aforementioned criteria, 
the last is the least important. 

A positive patch test is significant 
( except when a primary irritant has 
been employed) ; however, a negative 
patch test does not necessarily rule out 
the role that the offending agent plaved 
in the production of the dermatitis. 

In order to interpret the criteria prop 
erly, a sound significant history should 
he recorded and the powers of observa- 
tion should he enhanced. 

Contact dermatitis does not necessar- 
ily have to he an acute affair. In many 
instances, it is a low grade nr subacute 
eruption. 

Generally speaking, if an eruption 
does not lend itself readily to well known 
dermatologic entities, such as seborrheic 
dermatitis, pityriasis rosea, psoriasis, 
etc,, it would lx* well for the physician 
to rule nut the possibility of a rout act 
dermatitis. 

To properly treat the patient, it is 
best to evaluate the findings as pre- 
sented before treatment is instituted. 
Unfortunately, many dermatologic pa- 
tients are treated empirically with pet 
prescriptions and the latest proprietaries, 
resulting in a snperimjKised contact der 
matitis which not only masks the orig- 
inal condition, but usually produces 
widespread "id” eruptions. 

It is wiser and easier to recognize the 
offending agent, avoid its contact, and 
employ soothing, bland, local applica- 
tions rather than to subject the patient 
eventually to extensive costly treatments. 
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To enable the physician to search for 
and elicit clues as to the contact origin 
of dermatitis, I have listed the following 
tables comprising the likely irritants and 
areas of their involvement : 

CONTACT DERMATITIS 
Irritants and Areas of Involvement 

Table L 
Man. 

Scalp and Forehead. 

Phylacteries. 

Eyebrows and Eyelids. 

Hair tonics. 

Substances used by wife. 

Ears . 

Shaving creams and lotions. 

Circnmoral Region . 

Pipes, chewing tobacco. 

Cigars. 

Neck and Face . 

Shaving preparations. 

Starch in collar. 

Collar button. 

Hair preparations. 

Breasts. 

Suspenders. 

Axillae. 

Shaving lotions. 

T runk . 

Matches, match box. 

Lighter fluid and lighters. 

Arms and Forearms . 

Shaving lotions. 

Hands. 

Overcoat. 

Groin and Genitals. 

Shorts, truss. 

Bathing trunks, articles in pocket, contra- 
ceptives. 

Suspensory. 

Legs. 

Dry cleaning fluids. 

Trousers. 

Garter. 

Garter clasp. 

Sulfur (match box dermatitis). 

Articles in pockets. 

Feet. 

Oil from trousers of workers. 

Dye in socks. 


Table II. 

Woman . 

Scalp and Forehead. 

Hair dyes, wave sets, perfumes, hair pins, 
hair net, combs, head dress. 

Eyebrows and Eyelids. 

Eyebrow pencils, mascara, lash lure, nail 
polish. 

Substances used by husband. 

Ears. 

Earrings. 

Circnmoral Region . 

Lipstick. 

Neck and Face. 

Nail polish, jewelry, hair preparations, 
perfumes, wave sets, facial cosmetics, 
furs. 

Breast. 

Straps, zippers, brassiere, rubber, perfume. 
Axillae. 

Shields. 

Trunk . 

Zjpper, girdle, and panties. 

Arms and Forearms. 

Jewelry, cosmetics, perfumes, depilatory. 
Hands. 

Jewelry, fur coats, nail polish, nail polish 
remover. 

Groin and Genitals. 

Contraceptives, sanitary napkins, sanitary 
belt, medication (douche). 

Legs. 

Garters, garter clasp, depilatory, hose, 
theater seat, galoshes — fur lining. 

Feet . 

Nylon, dyed shoes. 

Table III. 

Both Sexes. 

Scalp and Forehead . 

Cosmetics — hair tonics, hair dyes, wave 
sets, shampoos, perfumes. 

Medication — ointments and lotions. 

Head wear — hats, cleaning fluids, dyes, hat 
bands. 

Eyebrows and Eyelids. 

Cosmetics — hair tonics, creams used on 
face. 

Medication — nasal sprays and secondary 
to scalp applications. 

Ears. 

Earphones, spectacles, earpieces, scalp and 
hair preparation. 
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Circunioral Region , 

Cosmetics . 

Toilet Articles— tooth paste, tooth powder, 
mouthwash, tooth brush. 

Foods — fruits, raw vegetables, and chew- 
ing gum* 

Metals — wind instruments, dentures, ciga- 
rettes. 

Neck and Face ; 

Cosmetics . 

Wearing Apparel— dyes in cloth, scarves, 
wool neck pieces, cleaning fluids, sprays 
(moth- fly). 

Miscellaneous — blankets, plants, dust, 
fumes. 

Breast 

Rubber, cosmetics, rayon, dyes in pajamas 
and articles of clothing* 

Axillae . 

Deodorants, dyes in clothing, cleaning 
fluids, depilatory. 

Trunk . 

Soap, articles of clothing, local medication. 
Arms and Forearms . 

Clothing ■- - rayon , wool . 

iff -bracelets, wrist watches. 

Miscellaneous-™' -leather, lacquer in jewelry, 
table wood varnish, oil cloth, 

Hands . 

Chemicals — alkalies, solvents, all chemicals 
used in professions, trades and avoca- 
tions, soap, soap powders. 

Cosmetics and Wearing Apparel gloves, 
jewelry* 

Oils and Waxes vegetable oils (plants 
and fruits), p* dishing wax. 

Miscellaneous -newspaper, cigarettes, 
paints, dyes, lacquer, antiseptics, soaps, 
local medications, anything may become 
an irritant. 

Groin and Genitals * 

Dyes in clothing, medication, toilet seat 
rubber-pads* 

Legs. 

Clothing, carpet, house dust. 

Feet 

Dyes in socks, leather, shoes, rayon, nylon, 
medication. 

Overtreatment Dermatitis 

Gaul 6 points out that almost every 
day skin lesions are observed that have 
been made worse by imprudent topical 


therapy. F,ven neoplasms are not spared 
from the “put something; on if 1 ' impulse. 
Apparently all that the skin has to do 
is to complain a little an evanescent 
erythema or pruritus and it is impul 
sivcly daubed with the nearest thing at 
hand. This practice often causes need" 
less complications, loss of gainful work, 
unnecessary expense and hospitalization, 
even the acquiring; of cutaneous sensi • 
fixation. 

Gaul reports a series of cases which 
illustrate the cause of overt j eating der- 
matitis. The initial skin lesion regis- 
tered complaint » * increased ervthema, 
edema, and weeping from the first 
application. Instead of the preparation 
being removed, something else uas ap 
plied and the more the lesion com" 
plained, the greater uas the \ariety of 
applications applied, The admixture of 
antipruritics, antiseptics, astringents, 
rubefacients, kerafoh tics, fungicides, 
oxidizing agents and i educing agents 
in various vehicles unleashed on in no 
cent lesions a veritable chemical marl 
strom. The lesions do weep, in fact, 
huge tears of chemical it citation. 

It should be emphasized that the sa 
line compress and the colloidal rktv were 
not instrumental in healing the derma 
litis* The former served to free the skin 
of irritants, thfc latter, a covering while 
the skin healed. The continuation of 
either, beyond their j*ertod of useful 
ness, would have complicated and tie 
laved the involution process, 

The creation of the Council on Thar 
maey ami Chemistry served to rob of 
glamor the old oral concoctions and 
potions; it sifted the wheat from the 
chaff. Today oral drugs are fairly well 
defined, Dosage* indications, and con 
traindkations are familiar to all There 
is constant vigilance for signs and xyntp 
toms of toxicity, Topical drug therapy, 
on the other hand* h generally shaking 
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still in the stage of “try — stop — try.” In 
the treatment of skin disease, the ad.- 
monition, “Try this preparation; if no 
improvement, try this one,” and so on, 
is familiar. It is this practice that causes 
overtreatment dermatitis. In skilled 
hands this “try — stop — try” method is 
controlled. In unskilled hands, which 
treat the major portion of acute derma- 
toses, too much treatment often results. 
It is the acute dermatoses that require 
the greatest treatment, control, and con- 
sideration. It seems that a concise chem- 
ical and pharmacologic evaluation of 
drugs used on the skin might lead to a 
decline of the incidence of overtreat- 
ment dermatitis. That is another sifting 
of the wheat from the chaff and this time 
to rob of glamor the cutaneous drugs, 
irrespective of the real or fancied virtues 
of the particular vehicle. 

The Pathogenesis of Atopic Eczema 

According to Simon , 7 recent experi- 
ments on the role played by human 
dander in the etiology of atopic eczema 
have yielded information which have 
bearing on the pathogenesis of this 
disease. 

Patch tests with human dander were 
positive on twenty-six of thirty-one chil- 
dren with atopic eczema. The reactions 
to tests were areas of eczema at the sites 
of application. Typical areas of eczema 
were produced by rubbing human dan- 
der on uninvolved skin areas. Intra- 
dermal injection of dander extract failed 
to reproduce the lesions although, in a 
large proportion of adults with this dis- 
ease, urticarial reactions were produced 
by intradermal injections and by scratch 
test, and reagins for human dander were 
demonstrated. An important allergenic 
excitant of this disease, therefore, is 
capable of penetrating into the epidermis 
from without, either directly or by way 
of hair follicles or sweat glands and of 


reproducing the lesions, while this same 
substance injected intradermally fails to 
reproduce the lesions. 

Simon believes that the most impor- 
tant allergenic excitant of atopic eczema 
thus far described is human dander. 
The allergen reaches the sensitive tissue 
by penetration into the epidermis from 
without. The predilection of the disease 
for certain skin areas cannot be ex- 
plained on the basis of a comparative 
increased specific allergic sensitivity of 
these areas, but may partially be ex- 
plained on the basis of proximity to 
the scalp and on factors favoring ac- 
cumulation, solution, and penetration of 
dander allergen. Injury of the cornified 
layer favors penetration of the allergen. 
Scratching is harmful not only because 
it injures the skin but also because the 
finger nails are contaminated with dan- 
der. The allergen of human dander was 
found to be soluble in physiological 
solution of sodium chloride but not in 
ether or alcohol. The epidermis prob- 
ably plays an important role in this 
disease. There are reasons for believing 
that the urticarial reactions to foods, 
inhalants, and even human dander fre- 
quently associated with this disease are 
coincidental and irrelevant from an etio- 
logic standpoint; that the disease is, at 
least in part, an epidermal manifestation 
of atopy. The existence of other im- 
portant causative factors, in addition to 
surface contact with human dander, is 
indicated. 

The Treatment of Herpes Zoster by 
Paravertebral Procaine Block 

A recent discussion of herpes zoster 
plainly indicates the unreliability of cur- 
rent therapeutic methods, but fails to 
mention the one form of treatment which 
is likely to provide instantaneous and 
complete relief from pain. This method, 
which consists in blocking appropriate 
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sympathetic ganglions with procaine 
hydrochloride, is not as well known 
as it should be because to our knowledge 
it has been described only once in the 
American literature — the article by 
Street However, Rosenak, of Budapest, 
had previously reported a larger series 
of cases. Findley and Patzcr 8 record 
their experiences with this treatment in 
four cases because they are persuaded 
that all other methods are obsolete. The 


The patient is placed in a supine portion with 
the head in the midline and slightly extended. 
A point is selected two Jimp'! breadth*- above 
the steriux-lavieular junction and just medial 
to the pulsations of the common carotid artery. 
A 22 gage spinal puncture needle is then in- 
serted straight down, the operator aiming to 
hit the transverse process ot the seventh cer- 
vical vertebra. The needle is thin withdrawn 
about 0.25 cm. If no blood is aspirated. 10 ee. 
of 1 per cent procaine is injected slowly; the 
needle is left in place until Horner’s .syn- 
drome appears; this usuallv occurs within two 



Fig. 1 — Technic of injecting the lower cervical and upper thoracic s}«n|wi)«rin ganglions 
(Findley, T, ami 1’atzer, R,; J. A. M. A. 128; 121” t Amt 2S i WbJ 


total number of 0.1868 reported, includ- 
ing theirs, is twenty-nine and in only 
two of these was there failure to experi- 
ence prompt and lasting relief from pain. 

Technic 

Technic — The technic of sympathetic block 
is not difficult and is practically without danger 
if only procaine or allied anesthetic drugs are 
used and if one is familiar with the anatomy. 
To block the cervicodorsal and the second and 
third thoracic sympathetic ganglions, we prefer 
the anterior approach. By this method 10 cc. 
of 1 per cent procaine hydrochloride is used 
to flood the region of the cervicodorsal ganglions 
and another 10 cc. to flood the region of the 
second and third thoracic sympathetic ganglions. 


or three minutes. The needle is thru with- 
drawn about 1 cm. ami directed into the thorax, 
care lxung taken to keep it close to the body 
of the vertebrae near the junction of the trans - 
verse process. The region of the second and 
third sympathetic thoracic ganglions is then 
infiltrated with 1 per cent procaine hydro- 
chloride. 

Pruritus in General Medicine 

Simple pruritus occurring as part of 
a symptom complex or a* a single con- 
dition may be the first warning of 
serious disease. Appraisal of the aymp 
tom is complicated by absence of objec- 
tive findings and by the fact that itching 
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is of pathologic significance only in pro- 
portion to the intensity. Disturbances 
capable of influencing both physical and 
psychic states have been tabulated by 
Kingery. 9 

1. Toxemias: Resulting from (a) 
isolated foci, such as the teeth, etc. ; 
(b) absorption from a malfunctioning 
or infected gastrointestinal mechanism, 
and ( c ) those originating in a skin 
absorbing bacterial or fungus products. 

2. Products of Abnormal Metabolism: 
Impaired carbohydrate metabolism with 


tation; external medicaments, including 
sulfur, various antiscabetics, the mer- 
curials, nupercaine and benzocaine ; 
household soaps, clothing, and materials 
containing dyes ; cosmetics, including 
perfumes, nail polish, hair lacquer and 
mascara; various industrial irritants. 

5. Endogenous Causes: Morphine 
and its derivatives; sedatives, including 
the barbiturates ; drugs containing phe- 
nolphthalein ; the arsphenamines, sera 
and vaccines; foods, including wheat, 
eggs, milk, fish, and seafoods; inhaled 
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Fig. 2 — Schematic representation of the vicious cycle responsible for segmental vasospasm in 
herpes zoster. (Findley, T. and Patzer, R. : J. A. M. A. 12S : 1218 (Aug. 25) 1945.) 


or without true diabetes, impaired liver 
function with clinical or subclinical jaun- 
dice, abnormal renal function with re- 
sultant changes in the chemistry of the 
blood stream with or without hyper- 
tension, obscure abdominal carcinomato- 
sis, and endocrine disturbances — thyroid, 
ovarian, menopausal episodes, etc. 

3. Abnormalities of the Blood and 
Blood-forming Organs: Anemias of vari- 
ous types, and blood dyscrasias — the 
lymphogranulomatous diseases, includ- 
ing mycosis fungoides — Hodgkin’s, and 
the leukemias. Cutaneous symptoms may 
long precede positive laboratory evidence 
of the disease. 

4. External Chemical Causes: Plants, 
flowers, and various other forms of vege- 


substances, such as pollens, dusts, and 
spores. 

6. Neurogenic and Psychogenic 
Causes: Inflammatory and destructive 
processes, including zoster, tabes, and 
tumors ; functional neuroses, including 
“tension states,” hysteria, and emotional 
disturbances of various types. 

As causal therapy may entail long 
periods of study and employment of a 
variety of clinical and laboratory proce- 
dures, symptomatic treatment constitutes 
the first therapeutic measure. One or 
several of the following procedures may 
be employed. 

1. Sedatives: Bromides, 0.32 to 0.65 
gm., three or four times daily by mouth, 
or 5 cc., 10 cc., etc., of a 10 per cent 
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solution intravenously (daily injections) ; 
Tinct. Cannabis Indica, 0.61 cc. three 
times a day gradually increased to 1.54 
cc. three times a day; morphine occa- 
sionally — recognizing its potentialities. 

2. Dietary Regulation: Depending 
on the type of case — in general, avoid 
red meats, sea foods, and carbohy- 
drates, force fluids and secure free 
elimination. 

3. Foreign Protein Therapy: Given 
in intramuscular injections of (a) a 4 
per cent suspension of milk protein, 
1 to 5 cc. evei-y three to seven days; 
(b) intravenous .typhoid vaccine. Pa 
tients should he warned of febrile re 
action. 

4. Autohcmolhcrapy: Simple and 
safe. Ten to 20 cc. from arm to buttocks 
every one to three to five days. 

5. Generalized Ultraviolet: Frequent 
suberythema doses are preferable to in 
frequent large doses. 

6. X-ray: Perhaps best, but must be 
given in carefully and accurately re- 
corded amounts. 

7. Topical Remedies: Baths (bran, 
oatmeal, Unit, alkaline-- soda), at least 
thirty minutes at least twice daily, never 
rub the body dry, and should be at com 
fortahle, not high, temperature; wet 
compresses, some soft material, not 
gauze; lotion, usually oil, is added to 
combat drying effect; salves and pastes, 
for the most part on subacute and 
chronic, never on moist, oozing surfaces. 
In each may he included phenol, 1 to 2 
per cent; methol, % to % per cent, or 
camphor, 1 to 3 per cent. 

Some Phases of Vitamin Therapy in 
Dermatology 

Vitamin therapy in the dermatologic 
field is used for a variety of diseases, 
which may be divided into two groups : 
(1) The true and established vitamin 
deficiencies, and (2) dermatoses in 


which a true vitamin deficiency is either 
debatable or nndemun>t fable but fur 
which vitamin therapy appear* to be of 
benefit. Some dermatoses of the latter 
group are the subject of discussion by 
Obcrmayer and Frost. 1 " 

Vitamin therapy in dermatology pre 
sents certain peculiarities which must 
he appreciated if satisfactory results 
arc to he achieved. For most diseases 
which yield to treatment with vitamins, 
infinitely higher doses ate required than 
arc provided by dietary measures or 
by the administration of eommeicially 
advertised vitamin concentrate mixtures. 
Moreover, the route of administration 
plays at times an important, if vet un- 
explained, role. In selecting vitamin 
products, one has the choke of sen 
thetic vitamins and the nutmal concen- 
trates. The pure crystallized chemical 
compounds would be pteferuble because 
the vehicle for the natural concentrates 
may he the source of allergic reactions, 
However, there arc indications that, as 
in the case of estrogenic substances, the 
effect of the two types may not be 
identical (Stokes i, 

An important and as ut not gen 
erally recognized effrtt of a high intake 
of vitamins A, ( , D, and the ii complex 
is its aid in the control of the allergic 
state. In certain chi nine m m rent in 
flammatory dermatoses, for instance, the 
dry form of neurodermatitis {atopic tier 
mat ilis) and some forms of elmmie ut ti 
earia, it is well established that the 
accompanying phenomena of deima! hy 
persensitivitv, indicated hy positive re 
actions to dermal tests, v:uy in intensity 
from time to time in the same patient 
Any therapy which aids in the control 
of that allergic link is a welcome addi- 
tion to the management of these detma 
toses. How this effect is accomplished 
by vitamin therapy is not clear. Stokes 
has expressed the opinion that it may 
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be due in part to the action of the 
vitamin B complex on the intestinal 
tract and perhaps to the antidermatitis 
and hypochlorhydria preventing frac- 
tions. We can confirm the beneficial 
effect of large doses of vitamin B com- 
plex in the therapy of this group of 
dermatoses. It may be administered in 
the form of injections of crude liver 
extract two or three times a week, or 
it may be given by mouth. 

Large doses of vitamin A seem to 
affect a large number of dermatologic 
diseases by their influence on the integ- 
rity and resistance of epidermal and epi- 
thelial surfaces. It has been claimed that 
vitamin A serves as an important buffer 
against pyogenic infection, but it seems 
probable that its effect is only indirect 
and that excessive keratinization of epi- 
thelium paves the way for infection. The 
mechanism of the effect of vitamin A on 
the epithelial tissues has not been ex- 
plained. 

The value of vitamin A therapy in 
the treatment of patients with an ab- 
normal tendency to formation of cal- 
luses is definite. Successful treatment 
of corns with this vitamin was reported 
by Straumfjord. Keratosis blennorrha- 
gica likewise yields to the administra- 
tion of vitamin A. 

Although the influence of vitamin A 
therapy on keratotic changes in the folli- 
cles is somewhat better understood than 
its effect on diffuse keratotic changes, 
because follicular keratinization is one 
of the outstanding symptoms produced 
by true vitamin A deficiency, the situa- 
tion is by no means clear. While it is 
reported that ichthyosis, for example, is 
not benefited by vitamin A therapy, 
asteatosis, lichen pilaris, and lichen 
spinulosus seem to respond to adminis- 
tration of the vitamin. The beneficial 
effect of vitamin A therapy on the two 
rare and obscure follicular dermatoses, 


keratosis follicularis and pityriasis rubra 
pilaris, has been definitely established. 

The recent report by Straumfjord has 
awakened interest in the relations of vita- 
min A therapy to acne vulgaris. Straum- 
fjord has made the claim that the daily 
administration of 100,000 U.S.P. units 
of vitamin A for periods of from nine 
to eighteen months resulted in the dis- 
appearance of the lesions of acne in all 
but 3 of 100 cases. Such startling results 
in the treatment of a disease which is 
admittedly of multiple causation can 
hardly be accepted without confirma- 
tion. Vitamin A therapy is undoubtedly 
of benefit in the handling of some forms 
of acne vulgaris while others do not seem 
influenced by it. 

Cheilosis was formerly believed to 
represent uniformly a riboflavin defi- 
ciency, but it is emphasized that factors 
unrelated to vitamins, such as epithelial 
hypersensitivity and anatomic conditions, 
may be important in its genesis. 

Three-Hour Treatment of Scabies 

A three-hour outpatient treatment of 
scabies which effected a cure in 217 of 
266 patients is reported by Major Simon 
S. Rubin and Capt. Harvey Blank, M.C., 
A.U.S. 11 The method consists of a 
thorough cleansing of the patient’s body 
and application of a modified Oppenheim 
ointment, composed of precipitated sul- 
fur, 48.0; potassium carbonate, 19.2; 
lanolin, 24.0, and petrolatum, q.s. ad., 
240.0. 

First, the patient scrubs himself thor- 
oughly for fifteen minutes with soap and 
brush, paying particular attention to 
favorite sites of scabies, such as the 
interdigital spaces, the wrists, the elbows, 
axillary folds, abdomen, penis, thighs, 
and buttocks. The face and scalp are 
not treated. The patient then takes a 
warm bath or shower and scrubs his 
body again with soap for thirty minutes. 
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After the patient's body is rinsed and 
carefully dried, the ointment is applied 
from neck to toes, special care being 
taken to cover the sites of the burrows. 
The patient is next wrapped in a sheet 
and two wool blankets and put to bed 
in a warm room. Two hours later the 
patient takes a shower bath, removes all 
traces of the ointment with soap and, 
after drying, covers his body with a 
thin layer of zinc oxide paste . 

During treatment all the clothes and 
blankets of the patient are sterilized by 
autoclaving; linen is laundered and bed- 
ding aired thoroughly. Examination for 
scabies of all soldiers sleeping in the 
same hut or barracks is routine. 
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SYPHILOLOGY 

In any present day discussion of syph- 
ilis, chief interest centers on the subject 
of penicillin therapy. A review of the 
medical literature of the past year deal- 
ing with penicillin reveals no outstand- 
ing paper that gives a complete evalua- 
tion of penicillin therapy in syphilis to 
date, but this is only to be expected of 
any new therapeutic agent in a disease 


such as syphilis. Years • >f re-earch. clin- 
ical studies, and follow up of eases are 
required for the evaluation of any anti ■ 
syphilitic remedy. Some of the articles 
are worthy of brief mention to bring 
out single individual facts about penieil 
lin. Thus Osmond 1 reports a case in 
which the appearance of symptoms of 
syphilis was delayed by penicillin treat 
meat for gonorrhea and the author sug 
gests a period of observation of at least 
three months, preferably si\ months for 
every patient receiving penicillin for 
gonorrhea; and Hailey- reports a case 
of syphilitic infection marked by inade- 
quate penicillin therapy for impetigo. 
In the following paragraphs, other arti 
cles on penicillin are quoted at greater 
length, after a review by Momv :t on the 
wider subject of "The t hemotherapy 
of Syphilis." 

The Chemotherapy of Syphilis 

The history of the chemotherapy of 
syphilis, which covers -151 yrais, from 
1493 to the present, may be divided into 
three periods the first from to 

1903, the second from l'K*3 t<> l'M3, and 
the third from June, !*H3, to the pres 
ent Moore summarizes the events of 
the first, notes the accomplishments and 
confusions of the second, and outlines in 
some detail the developments of the 

third. 

Throughout all three j<en<*ds, the 
problem of time dose relationship has 
l>een constantly present, regardless of 
what chemotherapeutic agent was being 
used, but not until the late was 

any organized effort made to solve it. 
Then the League of Nations and the 
Cooperative Clinical Croup undertook a 
systematic study of the results of the 
various schedules of treatment. The 
effects of prolonged arsenical bismuth 
treatment are now fairly well known, as 
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are the immediate results of the more 
intensive methods. The late results of 
the intensive methods will not be avail- 
able for another generation. 

In June, 1943, Mahoney, Arnold, and 
Harris demonstrated that penicillin was 
effective in early syphilis in rabbit and 
in man. Because of the importance of 
the control of the disease in conserving 
manpower in wartime, an organized in- 
vestigation of the uses of the drug was 
begun with the cooperation of the mili- 
tary and governmental agencies and civil- 
ian clinics and laboratories. 

Preliminary results of these studies 
permit certain general statements con- 
cerning the treatment of syphilis with 
penicillin : 

1. Multiple injections are required 
for the treatment of early syphilis. 

2. The intramuscular route of ad- 
ministration is satisfactory; intrathecal 
injections are not necessary in neuro- 
syphilis and probably not in late neuro- 
syphilis. 

3. The optimum interval between in- 
jections is three to six hours. 

4. Total doses of 60,000 to 1,200,000 
units administered at 3 -hour intervals 
day and night for 7% days give prac- 
tically identical immediate results. 

5. The relapse rate is in inverse ratio 
to the total dosage, 60,000 units giving 
approximately 100 per cent relapse, a 
dose of 1,200,000 units giving a relapse 
rate of only 15 to 20 per cent. 

6. The rate of relapse in a very large 
dose (2,400,000 units) seems less fre- 
quent, but data are insufficient to furnish 
proof. 

7. Reducing the duration of treat- 
ment by half is not helpful. 

8. Lengthening the interval between 
injections to twelve hours is unsatisfac- 
tory, but whether there is any material 
difference between the three- and the 
six-hour interval is undetermined. 


9. Penicillin in combination with an 
arsenoxide may be more effective than 
either drug alone. 

10. Penicillin is apparently effective 
in early syphilis treatment resistant to 
arsenic and bismuth, in the prevention 
of congenital syphilis in infants born of 
recently infected mothers, in early neuro- 
syphilis, in infantile congenital syphilis, 
and in relapsed patients. 

11. Four dose schedules are under 
trial for use in neurosyphilis, the phase 
of late syphilis most studied so far. 

12. A trend toward seroreversal of 
the blood test following the use of peni- 
cillin in late syphilis is evident. 

13. Reactions from penicillin are neg- 
ligible except for the Jarisch-Herxheimer 
reaction. 

A method for use in ambulatory pa- 
tients is essential, since the present mini- 
mum requirement of ten days’ hospital- 
ization poses an economic problem. 

The history of the treatment of syph- 
ilis during the past 450 years indicates 
the desirability of the continuation of 
an organized, nation-wide, governmen- 
tally sponsored study of the problem. 

Penicillin in Treatment of 
Early Syphilis 

Nelson and Duncan 4 report the im- 
mediate results of penicillin treatment 
of six patients with early syphilis resist- 
ant to arsenic and bismuth compounds. 
Each of the patients had early syphilis 
and, in all, the cutaneous and genital 
lesions had shown either progression 
or failure to heal while under treat- 
ment with adequate amounts of trivalent 
arsenicals, usually combined with bis- 
muth. The cutaneous lesions in all of 
the patients were of the psoriasiform 
type, and spirochetes could be demon- 
strated in the material from their lesions 
in five of the six patients. In general, 
treatment with penicillin was carried 
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out in a manner similar to that used for 
patients with early syphilis who had not 
had previous arsenotherapy. Varying 
dosage schedules were employed. On 
the basis of available information, pa- 
tients with arsenic bismuth resistant 
syphilis should receive 2,400,000 units 
of penicillin intramuscularly in sixty in- 
jections of 40,000 units each given every 
three to four hours day and night. Cu- 
taneous or febrile TTerxheimer reactions 
were observed within the first twenty- 
four hours in two patients. Spirochetes 
disappeared from all lesions in ten to 
twenty-six hours after onset of treat- 
ment. The cutaneous and genital lesions 
usually showed prompt healing. Arsenic 
bismuth resistant syphilis represents a 
public health hazard, because these pa - 
tients are infectious. This infectiousness 
is quickly controlled by penicillin. 

Rapid Treatment of Early Syphilis 

with Small Doses of Penicillin 

Rinkley and Kile B report the results 
of the treatment of 1 56 patients with 
small doses of penicillin for early syph- 
ilis according to an assignment by the 
Penicillin Panel of the Subcommittee 
on Venereal Diseases, National Research 
Council. 

Three schedules of treatment were 
used : 

(1) A total dosage of 60,000 units 
of penicillin given intravenously in a 
solution of sodium chloride in injec- 
tions of 1000 units each at 3- hour inter- 
vals for 7y> days; (2) penicillin as in 
schedule 1 plus a total of 320 mg, 
mapharsen in doses of 40 mg, daily for 
8 days; (3) a total of 300,000 units of 
penicillin in injections of 5000 units 
each at intervals of 3 hours. 

Before participating in the studies of 
the Panel, the authors had treated 10 
patients with 1,200,000 units of penicil- 
lin for early dark field positive syphilis. 


Seven of this group have been observed 
for a period of 1 year and are clinically 
and serologically well. 

Of thirty- one patients treated accord- 
ing to schedule 1, SI per cent showed 
relapse within ten months; of forty- 
seven treated according to schedule 2, 
60 per cent shower relapse within nine 
months: of eighty on schedule 3. *15 per 
cent had relapses within six months. 
Further data concerning the patients in 
the series are tabulated. 

Nine eases of asymptomatic and three 
of symptomatic neuro>\ philis were in- 
cluded in the study, and eight cases of 
pregnancy. Three non, syphilitic infants 
were delivered from mothers who re- 
ceived only tiO.OnO units of penicillin, 
and one syphilitic infant was delivered 
from each of two mothers treated by 
each of the other schedules. 

Since lesions healed rapidly and post 
live dark fields became negative under 
the small treatment given in this series, 
the authors emphasize the need for care 
fttl serutim for hidden earlv syphilis in 
all persons treated for gon*»tthea with 
penicillin, 

1st contrast to the findings of certain 
studies that resistant strains of spirn 
eludes are produced hv insufficient treat 
ment, the relapses in this series re- 
sponded to retreatment with l,2ttO,rifM) 
units as readily as did mm rated syphilis 

The authors conclude that the optimal 
dose of penicillin for early sv philis is 
still unknown hut that a dose of 1,2W,O0O 
units gives more satisfactory results than 
cither of the other three schedules tried. 

Treatment of Early Syphilis with 
Penicillin 

Ross, Nelson, I,o«rie, and ( 'oilier 1 ’ 
report the preliminary results obtained 
in five patients with early syphilis who 
were treated with penicillin and observe*! 
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for nine months. The patients selected 
were strongly seropositive and had well- 
marked secondary lesions. 

The dosage schemes employed were 
(a) 30,000 units of penicillin given 
intramuscularly at 3-hour intervals for 
80 injections (a total of 2,400,000 units 
over a 10-day period) in 4 patients 
and ( b ) 30,000 units intramuscularly 
every hour for 40 injections (1,200,000 
units in 40 hours) in 1 patient. 

Lesions and rashes cleared up within 
one or two weeks. There were no toxic 
reactions. 

Of the 4 patients receiving the maxi- 
mum dosage (2,400,000 units), treat- 
ment was an unequivocal success in only 
1. The patient treated with the mini- 
mum dosage of 1,200,000 units had a 
serologic relapse after 2 months’ treat- 
ment. 

Although the results of this study 
indicate that immediate response to 
treatment was favorable, the authors 
state that it is doubtful whether peni- 
cillin was as beneficial as arsenic bis- 
muth therapy might have been. 

It is the opinion of the authors that 
penicillin treatment for syphilis will not 
become suitable for routine civilian prac- 
tice until frequently repeated injections 
day and night can be avoided. 

Penicillin in the Treatment of 
Infantile Congenital Syphilis 

Platou, Hill, Tngraham, Goodwin, 
Wilkinson, and Hansen 7 give a prelim- 
inary report of the results of penicillin 
therapy in the treatment of sixty-nine 
infants for manifest early congenital 
syphilis. 

The only antisyphilitic treatment given 
consisted of 60 intramuscular injections 
each of 16,000 to 32,000 units of peni- 
cillin per kilogram of body weight. The 
drug was given in saline solution at 


three-hour intervals over a period of 
seven and one-half days. This schedule 
corresponds to a total dose of 1,000,000 
to 2,000,000 units for an adult. 

Reactions, mostly mild, occurred dur- 
ing treatment in thirty-four cases. One 
infant developed severe, nearly fatal col- 
lapse forty-eight hours after the begin- 
ning treatment; three infants died dur- 
ing or soon after treatment at periods 
of twenty-four hours, seven days, and 
nine days, respectively, after penicillin 
was started. Two others died later (five 
and fourteen weeks after treatment) ; all 
of these had active syphilitic lesions, 
were under two months of age, and were 
in poor general condition. Whether 
these deaths were due to penicillin or 
to syphilis is not known. 

In general, the immediate response to 
the treatment was gratifying. If spina] 
fluid findings were abnormal initially, 
they reversed to normal within a period 
of eight days to six months. Of the 
sixty-nine infants, thirty-nine were fol- 
lowed from four to twelve months. At 
the end of twelve months, twenty-five 
were physically normal and showed 
doubtful or negative serologic tests 
(twenty-one negative, four doubtful). 
In nine of the thirty-nine, quantitative 
serologic titers were either stationary 
at moderately high levels or were de- 
clining; these infants were well. Sero- 
logic relapse occurred in five infants, 
and clinical relapse in two; serologic 
relapse occurred from three to six 
months after treatment and clinical re- 
lapse in six months in both instances. 

Results indicate that the present sched- 
ules are not entirely satisfactory, with 
respect either to the total dose or to the 
time dose relationship. The authors sug- 
gest an increase in the total amount of 
penicillin given with the same time-dose 
relationship. They recommend tempo- 
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rarily a total dose of 40,000 units per 
kilogram of body weight. They also 
recommend that definite relapse, sero- 
logic or clinical, should he retreated at 
double the original dose, and they define 
a relapse as either a persistently rising 
serologic titer or clinical evidence of 
progression of the disease. In persistent 
positivity of the blood serologic test 
alone, they do not consider an indication 
for retreatment. 

Penicillin Treatment of 
Neurosyphilis 

The discovery that penicillin has anti- 
syphilitic properties has raised utopian 
hopes in the minds of all those concerned 
with the problem of syphilis. This op- 
timism has been particularly high among 
those concerned with the therapy and 
management of central nervous system 
syphilis. Because of the widespread in- 
terest and importance of the problem, a 
report of results obtained after one 
year’s experience was considered in 
order by Prout, Rose, Trevett, Ilindle, 
and Solomon. 8 

Under the authority of the Office of 
Scientific Research and Development, 
penicillin was issued to the Boston Psy- 
chopathic Hospital in February, N44, 
for the study of its effect in the treat- 
ment of neurosvphilis. In the twelve 
months ending February 1, 1P45, a total 
of 106 patients with symptomatic neuro- 
syphillis were treated. However, in this 
preliminary report we confine our con- 
sideration to the seventy cases followed 
from four to twelve months after ther- 
apy. Of the total number of patients 
treated, seven have died. It cannot be 
considered that penicillin was responsi- 
ble for the deaths ; and since they were 
not followed more than four after peni- 
cillin therapy, they are not included 
among the seventy cases. 


The great mamritv nf patients were 
also given either malaria or fever cab- 
inet therapy in appr* iximatelv one half 
the amount general! v accepted as suffi- 
cient. Penicillin was administered intra- 
muscularly in doses of 50.01 1! Oxford 
units per injection h*r total nf sixty 
injections (three million units i. The 
time interval of injection was varied 
according to a plan designed t,, give the 
maximum information. The overall clin- 
ical anti serologic results of seventy cases 
followed from four to twelve months 
form the basis of the author’s report. 

tlinically. it is estimated that of these 
seventy cases, twenty eight air impmved, 
thirty seven are unchanged, and jive are 
worse. The greatest percentage of inn 
pruvement is to be found among the 
forty-nine cases diagnosed as general 
paresis. The most striking result, how- 
ever, is shown in the sis cases nf pri- 
mary optic atrophy, in live of winch 
there may have l*een arrest of visual loss. 

Spinal fluid examinations tevral an 
immediate response of an elevation in 
cells and total protein m most of the 
previously untreated jsitients, followed 
by a general gradual reduction in cell 
count, total protein ant!, later, a decrease 
in the \ Yasser maim titer, t omjt.it i son 
between the clinical ami serologic re 
stilts shows no definite correlation at this 
stage of followup 

From the data presented, it is Wlievet! 
that penicillin is an active and rtlective 
therapeutic agent for late nrurosyphilis, 
but comparison with the serologic results 
of thirty patients treated hv older meth- 
ods indicates that there is no striking 
difference at this jreriod of observation. 
Caution is advised in the inteqrretation 
of these results awl we tielieve that the 
time has not arrived for the distribution 
of jjenicillin for general use in the treat- 
ment of neurosyphilis. 
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The Prevention of Immediate Nausea 
and Vomiting Following the 
Administration of Arsenicals 
Intravenously in the Treatment of 
Syphilis 

During an experience with several 
hundreds of patients being treated for 
syphilis, Seff 0 noted that many individ- 
uals complained of nausea and vomiting 
immediately after their intravenous in- 
jection of neoarsphenamine. Many con- 
tinued to have this complaint even after 
oxyphenarsine was substituted for neo- 
arsphenamine. The nausea and vomit- 
ing were severe enough in many cases 
to cause the patients to discontinue treat- 
ment. 

The reacting patients were questioned 
regarding their symptoms, and all stated 
that the nausea and vomiting were 
caused by the odor and taste of the drug 
which was noticed immediately at the 
start of the injection and before it was 
completed. In an attempt to counteract 
this, such measures were tried as chew- 
ing gum, smoking a cigarette, pinching 
the nostrils together, smelling perfume 
during the injection, and abstaining from 
food two hours before the injection. 
None of these procedures proved effec- 
tive. 

It was then decided that temporary 
anesthesia of the taste buds on the 
tongue might, by abolishing the taste 
sensation, prevent reflex nausea and 
vomiting. To accomplish this, the pa- 


tient was given, immediately before the 
intravenous injection, two tablets con- 
taining ethylaminobenzoate ( anesthe - 
sine), 0.02 gm. each, with instructions 
to place both tablets upon the tongue 
and to keep them there until they were 
dissolved. As soon as this occurred the 
patient was sent to the treatment room 
to receive the intravenous injection. 

In no instance in which this treatment 
was used did the patient experience nau- 
sea and vomiting. All those previously 
experiencing these symptoms who re- 
ceived the tablets in the experimental 
study refused to take subsequent treat- 
ments without first obtaining the tablets. 
Several hundred patients have now been 
so treated, and in no case have nausea 
and vomiting occurred. 
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DIET AND DIETOTHERAPY 

Deaconess Maude Behrman, B.S. 

For years the vitamins have held our results. Anderson 1 says, “that when one 
attention in the treatment of disease, but stops to consider how extensively pro- 
this past year has brought a rival. The tein substance participates in the body 
use of high protein diets in diet therapy processes, it is surprising that func- 
has brought out some very interesting tional disorders do not occur more fre- 
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quently as a result of temporary reduc- 
tions in dietary supply.” Hormones 
needed to regulate body processes are 
made up of protein compounds, as well 
as the enzymes which are needed to 
digest food. The water balance in the 
body is maintained by plasma albumin, 
globulins are needed to resist infection, 
and hemoglobin to carry oxygen to the 
tissues. Growth and repair cannot pos- 
sibly go on without additional protein. 
When the blood protein level falls below 
6.5, the circulating blood cannot hold 
the full amount of fluid which, under 
normal circumstances, remains in colloid 
equilibrium with the plasma protein. 
As the water passes into the tissues, 
edema results, and the blood pressure 
will also be affected. 

In diseases such as nephroses, nephri- 
tis, malignancy, or cirrhosis of the liver, 
loss of blood and body proteins results 
in the inability of the blood to form 
antibodies resulting in infection. 

Anemia will also result from low pro- 
tein intake which can be readily under- 
stood when one considers that the blood 
cell framework is composed of lipids and 
protein and the hemoglobin within the 
cell is 95 per cent protein substance. 
Anderson says, “that pernicious anemia 
at present is believed to be due to a lack 
of either of two substances, an intrinsic 
factor of the gastric juice, or an extrinsic 
factor found in meat, particularly liver.” 
Pernicious anemic patients often present 
a history of long-standing dislike for 
meat which may possibly have contrib- 
uted to the disease. He believes that 
one must eventually expect anemia when 
the protein intake is constantly below 
level. The reviewer warns against the 
use of low salt diets which contain less 
than 1 gm. of sodium chloride. To pre- 
pare such a diet, it must be very low in 
protein, and perhaps some recall the for- 
mer days when so many patients with 


nephritis on low salt diets developed 
anemia which brought their end more 
quickly than the kidney condition would 
have otherwise. A low protein diet also 
means inadequate intake of vitamins, 
such as riboflavin and niacin. 

Anderson reminds us of the increased 
need for protein during pregnancy and 
lactation. Such complications as exces- 
sive vomiting, toxemia, edema, and pro 
eclampsia have been found more com- 
monly in patients having protein intakes 
below normal. The milk yield during 
lactation is favorably increased with a 
good protein intake. Calcium absorption 
is favorably increased when there is a 
liberal supply of protein. 

Anderson tells us that a high protein 
diet can actually increase tin* absorption 
of calcium several fold and after absorp- 
tion about half the serum calcium exists 
in combination with the blood pioteins 
which, if reduced, also reduces the serum 
calcium and limits the transport of cal 
cium to the growing fetus. 

During diseases of the kidney, high 
protein diets are used extensively, NV 
phritis as well as nephrosis should he 
treated with high protein diets, Only 
when the kidney function is greatly re 
duced should a lowered protein intake 
he necessary. Whenever there is a uri- 
nary protein loss, it should he replaced. 
Seventy-five grams of protein daily plus 
the amount lost in the mine may he 
suggested as the daily intake. During 
the treatment of nephroses there are 
periods when, Anderson savs, one can 
not predict tin* trends, and it is wise to 
keep the body protein stores at the high 
est level possible. The present trend in 
the treatment of nephrosis or any kind 
of kidney disease is more to correct the 
metabolic disturbance of the hotly of 
winch hypoproteinemia is most promi- 
nent, rather than correct the pathologic 
change in the kidneys. 
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In his discussion of the treatment of 
liver disease with high protein diets, 
Anderson reminds us that for years it 
has been the custom to treat patients 
with a high carbohydrate diet. Since 
the liver is the organ which is concerned 
with protein metabolism and is itself 
affected by the body protein level, it 
does seem reasonable. When proteins 
are digested and carried to the liver in 
the form of amino acids, the liver syn- 
thesizes them into plasma proteins, albu- 
min, fibrinogen, prothrombin, and glo- 
bulin. Fatty deterioration of the liver 
has been found to follow a decreased 
body protein which may progress to per- 
manent damage as liver cirrhosis. Cys- 
tine and methionine (amino acids) work 
against the deposits of fat in the liver. 
Methionine is transformed into choline 
in the body and protects and restores 
liver cells. Formerly it was believed that 
alcoholism caused cirrhosis of the liver 
but, since investigation has shown that 
in some parts of the world where alco- 
hol is not used they still find cirrhosis 
of the liver, it is now generally believed 
that it is the poor or abnormal diet which 
accompanies the habit of alcoholism 
which leads to the disease. Toxics such 
as chloroform, arsphenamine, and sulfa 
drugs are definitely harmful to the liver, 
but a storage of protein acts as repara- 
tive as well as protective. 

Even ulcers may come under this dis- 
cussion, because it is known that ulcer 
lesions have been produced in rats kept 
on low protein diets for long periods of 
time. It has not been demonstrated on 
human beings but it has been reported 
frequently that a rather high incidence 
of moderate hypoproteinemia in peptic 
ulcer has been found. There is a loss 
of tissue in ulcer and wherever there is 
loss of tissue there is a need for protein. 
The ulcer diet is generally a high pro- 


tein diet since it contains milk and eggs 
in abundance. 

The aged person also comes in for 
some consideration. There is need for 
protein here as well as during the earlier 
years of life. Often because there are 
no teeth to chew with, soft foods are 
given with no thought as to the proper 
intake of protein and vitamins. Bor- 
den’s Review of Nutrition Research 2 
gives us this interesting paragraph on 
the role of nutrition in geriatrics. “The 
role of nutrition in geriatrics is only 
now beginning to be recognized and 
appreciated. Very little definite informa- 
tion as to the specific needs of the aging 
and aged — beyond what is already 
known concerning the requirements of 
the normal young adult — has accrued 
in the brief period during which aware- 
ness of this problem has arisen. The 
one certainty upon which nutritionists 
and physicians agree, however, is the 
fact that proper nutrition, beginning 
early in life, and possibly even in pre- 
natal life, is an important and decisive 
factor in determining the rate and sever- 
ity of the inevitable degenerative changes 
of senility. The goal of geriatrics — a 
goal which proper nutrition can un- 
doubtedly bring nearer realization — is 
not merely to extend life, but to increase 
the period of man’s vigor and usefulness, 
to make the so-called 'declining years’ 
fuller and more productive.” As Stieglitz 
said : “The increased longevity of man 
may be made an incalculably valuable 
advance if health and vigor be retained 
and the vast potentialities of the now 
largely discarded elderly be developed. 
The reward may be the dawning of a 
new era of intellectual conquest, for man 
may then live long enough to think.” 
The purpose of having people live longer 
is, as Piersol and Bortz urge, “to add 
more life to the years rather than more 
years of life.” Tuohy , 3 in his summaries 
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of the causes of death, has noted that 
nearly as many elderly people have died 
of broken hips as of pulmonary tuber- 
culosis. The reviewer believes that there 
is no reason why an elderly person 
should not be able to take at least one 
pint to one quart of milk daily and 
liver prepared in a way so that it may 
be taken easily, at least three times a 
week. 

Anderson brings up finally in his arti- 
cle the losses in chronic colitis which 
may be replaced by high protein diets. 
Fever, increased body metabolism also 
call for increased protein intake. 

In the field of surgery there is a sud- 
den awakening to the importance of 
protein intake. Protein reserve before 
operations is being given a great deal 
of thought. Lack of appetite and vomit- 
ing before operation has brought many 
a patient to the operating room with 
depleted stores of protein. Liver dam- 
age from anesthesia rarely occurs when 
the liver is well supplied with protein. 

The war has taught us the importance 
of proteins in wound healing. Pulmo- 
nary edema which may accompany low 
blood protein predisposes to pneumonia. 
In extensive bums it may be helpful to 
supply extra protein by intravenous 
route because the proper protein levels 
of the blood aid tremendously in the 
treatment. 

An article reported by the reviewer 
in the Cyclopedia of Medicine (1945) 
explains in detail how large amounts of 
protein may be given. It is not always 
necessary to eat large amounts of meat 
alone. If a patient is able to eat, 3 to 4 
ounces of meat, 2 ounces of cheese, 1 
quart of milk and 3 eggs will supply 
more than half of the protein, if 150 
grams is ordered. High protein milk 
can be made up of 635 gm. of milk, 150 
gm, dry milk (Dryco), and 300 gm. of 
egg white. One glass of this milk con- 


tains twenty grams of protein. The milk 
may be flavored and as much as one 
quart a day may be consumed. 

The Committee on Nutrition of the 
Medical Society of the State of Pennsyl- 
vania have given the most detailed and 
important report 4 of the care which 
should be given to the convalescent and 
postoperative patient. Dr. Kelly, who is 
the chairman of the committee, says that 
the convalescent period should be an 
integration of surgical, medical, psycho- 
logical, and nutritional technics, aimed 
to aid the patient in establishing and 
maintaining good health, not only during 
his stay in the hospital but for the 
remainder of his life. Disease has often 
led to the inability to eat and loss of 
appetite. Good nutrition from the be- 
ginning of an illness will hasten the 
recovery. Kelly emphasizes the well- 
balanced diet. The food should be made 
palatable and the patient’s tastes and 
idiosyncrasies should be considered. 
Faulty food habits should be corrected 
and given personal attention by the 
physician. Food should be given in a 
form possible for the patient to take. 

Supplementary feedings are used, he 
says, only when the patient is unable 
to take food or nutrient by mouth. 
They should never he employed simply 
to surmount anorexia. They should 
always be regarded as temporary meas- 
ures and discontinued as soon as pos- 
sible. 

Kelly refers to the importance of 
vitamin and protein therapy in the pre- 
operative and postoperative care of the 
surgical patient. 

After surgery, Kelly says that the 
need for vitamins is increased fivefold. 
Therapeutic doses administered paren- 
terally, of thiamine, nicotinic acid, and 
riboflavin, are advised. It will help to 
prevent anorexia, nausea, and irritability 
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which usually accompanies the post- 
operative state. 

The serum proteins must be restored 
to normal. Sufficient protein and min- 
erals may be supplied by transfusions 
of whole blood or plasma, supplemen- 
tary feedings, and parenteral injection, 
but the sooner the patient is allowed to 
eat normally, the better. 

Following are some suggestions which 
are given in the care of the postoperative 
patient : 

One thousand milligrams of ascorbic 
acid be given intravenously daily for 
three days preoperatively, and 100 mg. 
postoperatively for a period of a week 
or more, depending on the type of opera- 
tion. This is suggested by Hunt. 

Vitamin K need be given only to the 
patients with delayed prothrombin time. 

Vitamin A is advisable in cirrhosis of 
the liver, chronic nephritis, cancer of the 
gastrointestinal tract, peptic ulcer, tuber- 
culosis, gallbladder disease, and short- 
circuiting operations on the gastrointes- 
tinal tract. 

One hundred grams or more of pro- 
tein should be given daily for protection. 

Adequate calories is essential. These 
may be supplied in the form of dextrose. 
A minimum of 100 gm. of dextrose is 
necessary to prevent ketosis for the first 
day and 200 gm. are desired if a patient 
is unable to eat or drink for two or 
more days. 

Avoid too much fat. 

Two thousand to 3000 cc. of water 
daily should be given. Ice water should 
not be given because of the increased de- 
mands made on the heart. 

Five grams of salt at least should be 
included. This can be given in the broth 
or fruit juices or tomato juice. Avoid 
overdoses of salt which may result in 
hyperchloremia. 

The outlines presented by Kelly in 
the committee's study are presented here 


in detail. The reviewer has been fol- 
lowing some of them through and they 
prove most satisfactory. They include 
the nutritional care for general opera- 
tive care, for the gastrointestinal opera- 
tions, and for operations on the mouth 
and throat. 

Dietary Outline for General 
Operative Care 

Preoperatively — Some form of eas- 
ily digested nutrient liquid nourishment 
up until four or five hours prior to ad- 
ministration of anesthesia; administra- 
tion of 1000 mg. of ascorbic acid (as 
sodium ascorbate) intravenously for two 
days, 2 mg. of thiamine, 4 mg. of ribo- 
flavin, and 20 mg. of nicotinic acid 
amide orally, vitamin A if indicated, 
and, if necessary, 1 to 5 mg. of vitamin 
K daily along with 0.3 to 0.65 gm. of 
bile salts. 

Postoperatively a — first day — No food; 
tap water in small amounts. Intravenous feed- 
ings should be given according to the follow- 
ing specifications : If patient has no fever and 
has not lost any water by vomiting or sweat- 
ing, he should be given 1000 to 1200 cc. of 
10 per cent dextrose and 500 to 800 cc. of 
isotonic solution of sodium chloride to satisfy 
the minimum daily requirement ; if patient has 
lost a large quantity of water and salt by 
vomiting or sweating, 200 cc. of 50 per cent 
dextrose added to 3 liters of isotonic solution 
of sodium chloride should be administered; if 
oral feedings are contraindicated for several 
days and a protein substitute is required, the 
patient should receive daily intravenous feed- 
ings of 2 liters of 5 per cent casein hydrolysate 
5 per cent dextrose solution. In every case the 
dosage should be given in two equal instal- 
ments. Administration intravenously of 100 mg. 
of ascorbic acid, 10 mg. of thiamine, S mg. of 
riboflavin, 20 mg. of nicotinic acid amide, and 
25,000 I.U. of vitamin A if indicated. Vitamin 
K in doses preoperatively if necessary. 

second day — Tap water in small quantities. 
Gear nutrient liquids may be added. Oral ad- 
ministration of 1000 cc. of 10 per cent solution 
of hydrolized casein over the twenty-four hour 
period. The addition of 0.5 per cent salt im- 
proves the palatability as well as supplying the 
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daily requirements for salt. Carbonated bever- 
ages or fruit juices may be used as a vehicle 
in the absence of any contraindications. Ten 
per cent solution of dextrose in the form of 
“Cartose” or corn syrup b should be added for 
calories (100 gm. of dextrose, 1000 cc. of 
water; 30 cc. of lemon juice may be added to 
improve palatability) . Supplements should be 
given of 100 mg. of ascorbic acid, 2 mg. of 
thiamine, 4 mg. of riboflavin, and 20 mg.^ of 
nicotinic acid amide orally, 25,000 I.U. of vita- 
min A if indicated, and vitamin K if necessary. 
third day — Postoperative liquid diet. 

FOURTH DAY — Soft diet. 
fifth day — General house diet. 

(The water intake and the amount eliminated 
should be measured.) 

Postoperative Liquid Diet 
third day — Breakfast 
Diluted citrus fruit juices (t. a., glass 
orange juice, % glass water) 

Strained, thoroughly cooked cruel — % cup 
Cream — % cup 
Milk — 1 glass 
Dinner 

Strained cream soup — 1 cup 
Simple dessert 
Cream — 2 tablespoons 
Milk — 1 glass 
Supper 

Strained beef broth — 1 cup 
Milk — 1 glass 
Simple dessert 
10 a.m> 

Milk — 1 glass 

3 p.m. 

Fruit juice — 1 glass, or beef broth— 1 cup 
Before Retiring 
Milk — 1 glass 

Foods Allowed — Lightest of foods — thin 
gruels, fruit juices, broths, milk, cream, plain 
ice cream, fruit ices, custard, junket, and plain 
gelatin desserts as convalescence proceeds. 

This diet, scored on the basis of the seden- 
tary male’s requirements as established by the 
Food and Nutrition Board, supplies approxi- 
mately : 

Protein — 59 gm. (deficient) 

Fat — 88.1 gm. Insufficient) 

Carbohydrate — 1 48.5 gm. (sufficient) 

Calories — 1730 (sufficient for diet) 

Calcium — 1.855 gm. (sufficient) 
Phosphorous— 1.547 gm. (sufficient) 

Iron — 7.93 mg. (deficient) 

Vitamin A— 4513 I.U. (deficient) 

Thiamine — 1393 micrograms (deficient) 


Riboflavin— 2754 micrograms (sufficient) 
Nicotinic acid— 1.8 mg. (deficient) 

Ascorbic arid— 85 mg, (sufficient) 

Acid-base balance— 50 per cent more acid 
than base 
Fiber 

Water — 1407,3 cc. (only amount in food 
estimated) 

This diet should he supplemented with 5000 
I.U. of vitamin A, thiamine 2 mg., rihollavin 
4 mg„ nicotinic acid amide 20 mg., and vitamin 
C if necessary. Iron should be added to the 
diet in the form of ferrous gluconate, salts 
soluble in arid solution of ferric hydroxide. 

In addition, a source of protein should he 
added, /. e. t at least 40 em. of hydrolyzed 
casein in 10 per cent solution in fruit juice or 
water with 0.5 per cent salt. < ’< meentruted 
protein is preferable to the customary gelatin 
or uncooked eggs since the former is an incom 
pi etc protein and the latter have been numd 
to be toxic in many instances. The casein h\ 
rlrolysate can easily be added to the between 
meal feedings. Additional calories, if desired, 
can he secured by the addition of corn syrup 
or “Cartose” and perhapss even dried milk. 

Soft Diet ’1’Orirrti day Intermediate steps 
between liquid and light nr bland diets, Diet 
consists of liquids and semi liquids. Used for 
postoperative eases, acute infections, and some 
gastrointestinal conditions. 

Breakfast 

Citrus fruit juice (diluted if necessary 1 ! K 
cup orange juice or grapefiuh juice or 
1 cup tomato juice 
Cooked gruel— U cup 
Cream or milk • Vi to 5 1> cup 
Sweetening if desired 
Egg— 1 (preferably simmered twenty min 
utes) 

Enriched white toast 1 slice 
Butter 1 square (2 teaspoons) 

Milk -1 glass 
Dinner 

Strained soup or consomme 1 r up 
Meat, fish, or poultry approximately 3 
ounces 

Mashed potatoes- -U cup 
Pureed vegetables— 14 cup 
Enriched white bread--! slice 
Butter— 1 square (2 teasjwKmx) ; additional 
butter may be used cm vegetables 
Cooked or canned fruit or simple dessert 
Milk— 1 glass 
Lunch or Supper 
Cream soup— 1 cup 
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Enriched white bread — 1 slice 
Butter — 1 square 
Egg or cheese 
Cooked or canned fruit 
Milk — 1 glass 
Midafternoon 
Fruit juice 

Hydrolyzed casein — 1 to 2 tablespoons 
Before Retiring 
Milk — 1 glass 

Foods Allowed — Fruits — fruit juices, 
cooked fruits (without seeds, coarse skin, or 
fiber). If fruit juices cause gas or eructation, 
the juice should be diluted with water. 

Cereals and cereal products — no prepared 
cereals. 

Cereals should be well cooked. 

Breads — white enriched, soda crackers. 

Dairy products — milk, sweet and acid, cream, 
butter, cottage cheese. 

Eggs — simmered twenty minutes, poached, or 
scrambled on top of double boiler. 

Soups and broths — clear broth, beef tea, 
strained soup, plain or creamed. 

Meat, fish, or poultry — tender chicken (no 
skin), fish broiled (except mackerel, herring, 
shad), sweetbreads, and scraped beef. Meats, 
etc., should be cooked or broiled. 

Vegetables — cooked pureed vegetables: as- 
paragus, peas, string beans, beets, spinach, car- 
rots, squash. 

Desserts — ices, ice cream (except chocolate 
or nut flavors), junket, cereal puddings, cus- 
tard, gelatin, simple cakes, plain cookies. 

Beverages — milk, tea, coffee, or cocoa (if 
permitted) . 

Avoid — Spices, vegetables of high residue 
(other than those mentioned), rich desserts, 
chocolate, fried foods, salad dressings, raw 
vegetables, or fruits (except the ripe bananas 
and critrus fruits), fruits with seeds, skins of 
baked apples, prunes, or apricots. 

This diet, scored on the basis of the National 
Research Councirs requirements for the seden- 
tary male, supplies approximately : 

Protein — 79.25 gm. (sufficient) 

Fat — 156.8 gm. (sufficient) 

Carbohydrate — 249.9 gm. (sufficient) 
Calories — 2753 (sufficient) 

Calcium — 1.959 gm. (sufficient) 

Phosphorus — 1.998 gm. (sufficient) 

Iron — 18.79 mg. (sufficient) 

Vitamin A — 9087 I.U. (sufficient) 

Thiamine — 1500 micrograms (sufficient) 
Riboflavin— -3203 micrograms (sufficient) 
Nicotinic Acid — 6.53 mg. (data incomplete) 


Ascorbic Acid — 120.02 mg. (sufficient) 
Acid-base balance — Approximately twice 
more base than acid 
Fiber — 2 gm. 

Water — 1423 cc. (amount in food only) 

This diet should be supplemented with 1 mg. 
of thiamine, 2 mg. of riboflavin, and 10' mg. of 
nicotinic acid amide. 

General House Diet — fifth day — Break- 
fast 

Fruit (preferably citrus) 

Cereal (may be omitted) 

Egg 

Bacon or ham — if desired 
Toast 0 with butter 
Milk, coffee, or tea 
Dinner 

Meat, poultry, or fish 

Two vegetables 

Salad of fruit or vegetables d 

Bread with butter 

Dessert 

Milk 

Supper or Lunch 

1. Choose from dinner list (cheese, eggs, 

soybeans, or nuts may be substituted 
for meat) 

2. Sandwich or salad 

Soup or appetizer and/or dessert 
Milk 

Avoid — Fried foods, pies and pastries, tur- 
nips, cooked cabbage, cucumbers, radishes, 
green pepper, raw onions. 

This diet supplies approximately (based on 
the moderately active male requirements) : 
Protein — 101.8 gm. (sufficient) 

Fat — 118,7 gm. (sufficient) 

Carbohydrate — 318.3 gm. (sufficient) 

Calories — 2754 (sufficient) 

Calcium — 1.378 gm. (sufficient) 

Phosphorus — 2.088 gm. (sufficient) 

Iron — 20.04 mg. (sufficient) 

Vitamin A — 7691 I.U. (sufficient) • 
Thiamine — 1729 micrograms (sufficient) 
Riboflavin — 2613 micrograms (sufficient) 
Ascorbic Acid — 254.78 gm. (sufficient) 
Nicotinic Acid — 7.2 mg. (data incomplete) 
Acid-base balance — 70 per cent more base 
than acid 

Fiber — 6.2 gm. (sufficient) 

Water — 1088 cc. (amount in food only) 

Dietary Outline for 
Gastrointestinal Operations 

Preoperatively e — Oral Feedings — Few 
days of rest and easily digested diet. On last 
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day liquid nourishment (nutrient fluids) up 
until four to five hours prior to administration 
of anesthesia. Supplementation of diet daily 
for three days with 1000 mg. of ascorbic acid 
(sodium ascorbate) intravenously, 2 mg. of 
thiamine, 4 mg. of riboflavin, and 20 mg. of 
nicotinic acid amide orally, 25,000 I.U. of vita- 
min A if indicated, and vitamin K if necessary 
(1 to 5 mg. plus 0.3 to 0.65 gm. of bile salts). 

When oral feedings are contraindicated (due 
to pyloric obstruction or other gastrointestinal 
conditions preventing oral intake), the patient 
should receive by intravenous injection daily 
for one or more days two liters of 5 per cent 
casein hydrolysate, 5 per cent dextrose solu- 
tion and oi\e liter of 10 per cent dextrose solu- 
tion. This will provide 3000 cc. of water, 10 
gm. of salt (the casein hydrolysate, having 
been neutralized, will contain 5 gm. of salt per 
liter), 100 gm. of casein hydrolysate, and 200 
gm. of dextrose. The solutions should be in- 
jected in two equal instalments of two hours 
each, or even over a period of four hours, 
through a No. 22 needle. In the event that the 
patient’s condition requires transfusions of 
whole blood or plasma, the amount of casein 
hydrolysate should be accordingly lessened. 

Parenteral supplements should be given of 
1000 mg. of ascorbic acid, 10 mg. of thiamine, 
5 mg. of riboflavin, 20 mg. of nicotinic acid 
amide, 25,000 I.U. of vitamin A if indicated, 
and 1 to 5 mg. of vitamin K if necessary. 

Four to five hours prior to administration of 
anesthesia the stomach should be thoroughly 
lavaged. 

Postoperatively— first day — First twenty- 
four hours or even longer, oral administration 
of fluids and food withheld. Intravenous feed- 
ings of two liters of 5 per cent casein hydroly- 
sate 5 per cent dextrose solution and one liter 
of 10 per cent dextrose solution. The solutions 
should be injected in two equal installments of 
two hours each, or over a period of four hours, 
through a No. 22 needle. Administration in- 
travenously of 100 mg. of ascorbic acid, 10 mg. 
of thiamine, 5 mg. of riboflavin, and 20 mg. of 
nicotinic acid amide, 25,000 LU. of vitamin A 
if indicated, and vitamin K if necessary. 

second day — Fifteen to 30 cc. of water every 
half hour. First substance given by mouth 
should be water or plain tea. Administration 
of 2000 cc. of 5 per cent casein hydrolysate 10 
per cent dextrose solution intravenously, as 
above, supplemented as for the first day. 

third day— Oral administration of 1000 cc. 
of 10, per cent solution of hydrolyzed casein 


with 0.5 per cent salt, and 10 per cent solution 
of dextrose in the form of “Cartose n or corn 
syrup (100 Gm. of dextrose, 1000 cc. of water; 
30 cc. of lemon juice may be added to improve 
palatability). These solutions should be given 
alternately every half hour for sixteen of the 
twenty-four hours. If the patient is unable to 
consume the selected amount of nutrients, the 
balance should be given intravenously. Sup- 
plements should be given of 100 mg. of ascorbic 
acid (orally or parenterally), 2 mg. of thia- 
mine, 4 mg. of riboflavin, and 20 mg, of nicotinic 
acid amide orally, and 25,000 I.U, of vitamin A 
if indicated. 

fourth day- Modification of liquid diet with 
addition of approximately 750 cc, of 10 per 
cent solution of casein hydrolysate with 0.5 per 
cent salt, and 10 per cent solution of dextrose 
(as for third day). Supplementation of diet 
with ascorbic acid, thiamine, riboflavin, and 
nicotinic acid amide as above, and vitamin A 
if indicated. 

8 a, m. -Bland cereal (cream of w heat, fat iuu, 
cornmeal, strained oatmeal), gruel - 
100 cc. 

10 a . w.— Milk 100 cc. 

12 noon— Cream soup, strained 100 cc 
3 p. rn,~ Gelatin, plain with cream UK) cc. 

6 />. m.- -Bland cereal with cream 100 cc, 
FIFTH day Diet supplemented with appruxi* 
mately 750 cc. of 10 per cent solution id casein 
hydrolysate with 0.5 per cent salt, ascorbic 
acid, the three components of the B group, and 
vitamin A if indicated* as above, 

8 a.jn.- -Bland cereal with cream 1 50 cr. 

10 a, Ms Gelatin with cream 150 t c 
12 noon » Cream soup, strained 150 cc 
Mel ha toast D£ piece) 2,5 gun 
3 p,m.- Baked custard (J thsp,} 30 gm, 

6 p t m. ’ Rice with cream 12 thspj 30 gm, 
8 p.m. Milk with cream 150 cc. 
sixth day Diet supplemented with aMujbir 
acid, the three components of gtmjp B, ami 
vitamin A if indicated, as above. 

8 a. m.~ 'Bland cereal with cream and sugar 
- ISO cc. 

Egg, poached or soft cooked 1 egg 
Milk {or Dostum) UK) cc, 

10 a. m,~ -Gelatin with cream 100 cc. 

12 noon- -Cream soup, strained 100 cc, 
Melba toast (*,£ slice) —2,5 gm, 

Butter m square}- 5 gm. 

Milk— 100 cc 

3 tn, —Baked custard (2 tbpO 30 gm 

6 p* t«.— - Rice with cream (2 tb$p.) 30 gm* 
Melba toast <% slice)— 2,5 gin. 
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Butter (% square) — S gm. 

Milk — 100 cc. 

9 p. m. — Milk — 100 cc. 
seventh day — D iet supplemented as above. 
To sixth day should be added: 

5 a.m . — Melba toast (% slice) — 2.5 gm. 

12 noon — Pudding, bland (2 tbsp.) — 30 gm. 

6 p . m . — Fruit puree, bland — 15 gm. 
eighth day — D iet supplemented as above. 

To seventh day should be added : 

8 a.m . — Melba toast (% slice) — 2.5 gm. 

12 noon — Potato, baked or mashed (1 serv- 
ing) — 150 gm. 

6 p.m. — Potato, baked or mashed (1 serv- 
ing) — 150 gm. 

ninth day — Diet supplemented as above. To 
eighth day should be added: 

12 noon — Vegetable puree (1 tbsp.) — 15 gm. 
6 p. m . — Vegetable puree (1 tbsp.) — 15 gm. 
eleventh day/ — D iet supplemented as above. 
To ninth day should be added: 

12 noon — Cottage cheese or egg dish (2 tbsp.) 
— 30 gm. 

6 p.m . — Cottage chees or egg dish (2 tbsp.) 
— 30 gm. 

fourteenth day 1 — Diet supplemented as 
above. To eleventh day should be added: 

12 noon — Chicken or fish (1 serving) — 100 
gm. 

fifteenth day — D iet supplemented as above. 
To the fourteenth day should be added: 

8 a. m . — Orange juice — 100 cc. 
forty- second day / — Supplementation of diet 
as above. To the above may be added tender- 
loin steak, lamb chop, tender roast beef, tender 
roast lamb, crisp bacon, unstrained vegetables 
as carrots, asparagus tips, beets, squash, string 
beans, and tender young peas. 

Dietary Outline for Operations on 
Mouth and Throat 

Tube Feeding — Milk— 1000 cc. 

Cream, light — 300 cc. 

Hydrolyzed casein — 22 gm. 

Orange juice — 120 cc. 

Vegetable juice — 120 cc. 

Lactose — 120 gmP 
Dried milk — 240 gm. 

This food is divided evenly among the num- 
ber of feedings prescribed, usually one-half to 
one pint at two- to four-hour intervals. After 
each feeding, the tube should be cleaned. 

This diet supplies approximately (scored on 
the basis of the sedentary male requirements 
established by the National Research Council) : 
Protein — 119.5 gm. (sufficient) 


Fat — 162.1 gm. (sufficient) 

Carbohydrate — 247.8 gm. (sufficient) 
Calories — 2972 (sufficient) 

Calcium — 3.582 gm. (sufficient) 

Phosphorus — 3.415 gm. (sufficient) 

Iron — 10.28 mg. (deficient) 

Vitamin A — 18,264 I.U. (sufficient) 

Thiamine — 1371 micrograms (deficient) 
Riboflavin — 5949 micrograms (deficient) 
Nicotinic acid — 10.74 mg. (deficient) 
Ascorbic acid — 97.54 mg. (deficient) 
Acid-base balance — 5 times more base than 
acid 
Fiber — 

Water — 1106 cc. (only amount in food esti- 
mated) 

This diet should be supplemented daily with 
the B group of vitamins, 2 mg. of thiamine, 
4 mg. of riboflavin, 20 mg. of nicotinic acid 
amide, 100 mg. of vitamin C, and vitamin K, 
if necessary, to meet the increased demands. 
Ferrous gluconate (0.325 gm.) should also be 
administered. The soft diet and bland diet 
should be prescribed as soon as mastication and 
swallowing functions are restored. 

Footnote References from the Preceding 
Pages 

(a) Vitamin A, 25,000 I.U. daily, orally or 
parenterally, should be given preoperatively and 
postoperatively when any of the following condi- 
tions exist : Cirrhosis of the liver or other severe 
hepatic damage ; tuberculosis ; chronic nephritis ; 
cancer of the gastrointestinal tract ; pancreatic 
disease ; gallbladder disease ; peptic ulcer ; and 
ulcerative colitis ; or in case of short-circuiting 
operations on the gastrointestinal tract. 

(&) Since most patients with a hyperirritable 
digestive tract cannot take concentrated sugars 
orally, in such cases it is a safer procedure to 
eliminate the sugar and for the one day have fewer 
calories than considered advisable. 

(c) Bread is to be preferred to toast since 25 
per cent of thiamine is destroyed in toasting. 
Whole wheat or cracked wheat breads are to be 
preferred, but white or rye breads are also ac- 
ceptable since all white bread and flour are en- 
riched with thiamine, riboflavin, niacin, and iron, 
at least for the duration of the war. 

(d) Appetizer or soup may be taken instead 
of the salad or in addition to it. 

( e ) Vitamin A, 25,000 I.U. daily, orally or 
parenterally, should be given preoperatively and 
postoperatively when any of the following condi- 
tions exist *. Cirrhosis of the liver or other severe 
hepatic damage ; chronic nephritis ; cancer of the 
gastrointestinal tract ; pancreatic disease ; gall- 
bladder disease ; peptic ulcer ; and ulcerative coli- 
tis; or in case of short-circuiting operations of 
the gastrointestinal tract. 

(/) The omitted days are the same as the 
preceding day’s diet. 

( g ) In case of diarrhea, “Cartose” should be 
used. 



70 


DIET AND DIETOTHERAPY 


^Martin, Simonsen, and Homann 5 , in 
a report on globin insulin, bring out a 
dietary problem in the management of 
patients on this insulin. A light break- 
fast, lunch, afternoon nourishment, din- 
ner, and a bedtime feeding are advisable. 
The carbohydrate division is best as : 
one sixth for breakfast, one third for 
lunch, one sixth for afternoon nourish- 
ment, one third for dinner, plus evening 
feeding. Since most diabetics find the 
afternoon nourishment impractical, they 
cannot use it, and severe diabetics can- 
not be controlled on one dose of globin. 

Recent literature on arthritis is con- 
cerned with adequately nourishing the 
patient rather than omitting or adding 
foods for unknown reasons. Comroe (! 
points out a common fallacy of believing 
that a specific diet will cure most cases 
of rheumatoid arthritis. There is no 
proof that any specific diet caused rheu- 
matoid arthritis or that any diet cured 
it. The most recent treatment is the 
employment of "sensible high caloric, 
high vitamin, anticonstipation regimen, 
including at least several glasses of milk 
per day, fresh green vegetables, fresh 
citrus fruits or fruit juice, and adequate 
protein, together with other foods to 
make up the caloric requirements.” 

Davis , 7 in his work with the same 
disease, advises that the diet be "nor- 
mally balanced as to its content and 
within the means of the individual diges- 
tive apparatus to handle it.” He should 
have an adequate vitamin supplement if 
needed. If the red cell count is low, 
blood transfusions may be helpful. 

Harris 8 gives us the most recent infor- 
mation on hyperinsulinism. At first this 
condition, was treated by a high carbo- 
hydrate intake. The patients showed 
improvement at first on this type of diet 
because the insulin was stimulated, but 
gradually they grew worse. It was then 
ound that a high fat, low carbohydrate 


diet was found to give more satisfactory 
results. Because of obesity existing 
among many of the patients, the high 
fat diet did not prove satisfactory. The 
most recent treatment is the high pro- 
tein, low carbohydrate diet. The diet 
should be worked out to meet the indi- 
vidual's requirements as well as possible. 
A tired feeling experienced by the-e 
patients between meals may be alleviated 
by giving at least five small feeling-, 
during the waking hours, including fruit 
or fruit juices as desired. 

The purine-free diet which has been 
used for years in the treatment of gout v 
patients has been criticized by Kseudero 
and Lopez. 51 They have found that after 
a period of years on this type diet, the 
patient may be found to suffer from a 
low or mild protein deficirmw . They 
suggest that the low purine diet contain 
1.8 to 2 gm. protein per kilogram of 
body weight. 

Observations and studies on patients 
with tuberculosis have brought ns up to 
date on the subject and we now know 
that the energy content of food is not 
nearly as important for the tuberculous 
patient as tire some other food factors. 
Recent studies show that these patients 
are in need mainly of vitamin t ", vita 
min A, protein, and minerals. The re 
quirements of vitamin A and C are so 
great, the report says, that it is imprae 
tical to plan a diet with sufficient amounts 
of these materials to overcome tin* defi 
ciencics. There should he an abundant 
amount of protein. Seventy to lm gm. 
per day. are suggested. The tnl.er.nlou* 
patients’ needs are greater than the 
normal. 

Vitamins are needed in greater 
amounts also by the tuberculous patient, 
Vitamm D is needed for its sj«*ci;tl role 
in calcium assimilation and metabolism. 

\ datum K deficiency has !>ern found to 
>e P reva I en * a ***<mg tuberculous patients. 
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Those in need of vitamin K are subject 
to severe hemorrhages. Advanced tuber- 
culpsis is usually accompanied by ane- 
mia, therefore iron is necessary and cal- 
cium and phosphorus should be given 
in greater amounts than normal to help 
in the healing process. The diet is sum- 
marized by Getz 10 as high in essential 
foods and low in carbohydrates. As soon 
as the person has gained approximately 
his normal weight, the caloric intake 
should be reduced without cutting down 
the essential foods. 

Copies of a food list for tubercu- 
lous patients containing a list of reason- 
ably priced items can be obtained by 
communicating with the Division of 
Nutrition, Pennsylvania Departn ent of 
Health. 

It is no longer necessary to relax 
standards because of cost of food. This 


is interesting because so often it is be- 
lieved that the cost of the diet for the 
patient with tuberculosis is high and 
cannot be met by one in moderate 
circumstances. 
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ENDOCRINOLOGY 

Charles W. Dunn, M.D. 


CLINICAL ENDOCRINOLOGY 
The Thyroid 

The treatment of choice for all ade- 
nomatous goiters, with or without hyper- 
thyroidism, and for all cases of exoph- 
thalmic goiter is surgical resection of 
the offending gland. The results of no 
other treatment can compare with the 
good results which follow the skilful sur- 
gical removal of a goiter. 

The patient may have assumed the 
responsibility of permitting the goiter to 
remain or he may have been told “don’t 
bother anything which isn’t bothering 
you.” 

Lugol’s solution should rarely be given 
to any patient who has a goiter unless 
he has the distinct understanding that 
this treatment is simply a form of pre- 


operjtive preparation and consents to 
proceeding with thyroidectomy as soon 
as the ultimate improvement has been 
effected. The simple colloid enlargement 
of adolescent children is an exception to 
these remarks. 

Hypofunction of the thyroid in its 
most marked state produces the syn- 
drome of myxedema. For every patient 
who has true myxedema, however, there 
are a hundred patients who have a low 
basal metabolic rate without myxedema. 
In many instances, the low basal meta- 
bolic rate is a part of their general clin- 
ical picture rather than the cause of their 
trouble. Raising the basal metabolic rate 
of individuals who do not have myx- 
edema may or may not produce clinical 
signs of improvement. Most patients 
with myxedema are completely relieved 
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of all symptoms by a daily dose of 2 
grains or less (0.13 gm.) of desiccated 
thyroid extract. Many patients with low 
basal metabolic rates without myxedema 
require two or three times this amount 
and then their symptoms may not be 
relieved. 

The Parathyroid 

Hypoparathyroidism — Parathyroid 
insufficiency usually follows the surgical 
removal of, or damage to, the parathy- 
roid glands; it occurs after thyroidec- 
tomy in about 0.05 per cent of cases. 
There are also a few instances of spon- 
taneous hypoparathyroidism. 

The early symptoms are usually numb- 
ness and tingling about the lips. More 
marked symptoms are muscular twitch- 
ings and contractions, particularly of the 
hands and feet. Unrecognized and un- 
treated parathyroid insufficiency may 
produce generalized convulsions, cata- 
racts, laryngeal stridor, and so forth. 
The Chvostek and Trousseau signs are 
positive. The serum calcium is low ; the 
serum phosphorus may be high. 

Calcium lactate is effective only 
when it is in complete solution, and this 
can be accomplished only by dissolving 
it in extremely hot water. The amount 
of calcium lactate, calcium chloride, or 
calcium gluconate required varies with 
the degree of calcium deficiency; the 
condition of one adult patient may he 
well controlled with 4 teaspoonfuls a 
day and that of others during the acute 
stage may require 20 teaspoonfuls or 
more. Absorption of the calcium is aided 
by the addition of vitamin D. It may be 
necessary on rare occasions to adminis- 
ter calcium intravenously; this can be 
given m the form of calcium gluconate 
(10 cc. of a 10 per cent solution). 
Dihydrotachysterol (A.T. 10), which 
is given by mouth in an average dose 
of 1 cc. every other day, has a powerful 


effect in raising the blood calcium. The 
greatest drawback to its administration 
is its expense and the danger of over- 
treatment if the administration is not 
controlled. These objections apply as 
well to calciferol. The use of parathyroid 
hormone is rarely necessary. 

Most of the symptoms of hyperpara- 
thyroidism relate to disturbances in the 
metabolism of calcium and phosphorus. 
The underlying physiologic principles 
are not completely understood, hut pres- 
ent knowledge indicates that tin* hor- 
mone of the parathyroid glands is eon 
cerned with regulation of the serum 
calcium and phosphorus. The serum cal- 
cium exists in two forms, the ioni/ed 
form and that hound with protein. If 
disease has increased the quantity of 
the ionized form and if the serum pro 
tein is decreased, it is apparent that the 
total value for serum calcium might he 
considered to be normal, whereas aetu 
ally it is increased. For this reason, 
determinations of serum protein should 
he made in borderline eases, and if the 
concentration is low. an upward cor 
reetion must he made in the value for 
calcium. 1 his probably explains whv 
some patients who have hvperparaf hv 
roidisin are reported to have normal 
serum calcium. 

Emphasis must he placed on the ex 
Ireme variation of {In- symptoms in dif 
ferent stages of hyperparathyroidism and 
among different patients. The symptoms 
which may he divided into three group*, 
result from the following: fit) Chemical 
changes in the blood and urine; (h) in 
vehement of the urinary tract, and (<■) 
involvement of the skeleton. I *ri *n« ttniced 
muscular atony associated with weak- 
ness, fatigue, and constipation is found. 
Anorexia, weight loss, nausea, and vnm 
itmg also are encountered. Since these 
symptoms are not specific ami are fre- 
quently found in other conditions, inehid- 
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ing functional states, they offer little clue 
to the diagnosis except when they are 
conspicuous. Severe polyuria and poly- 
dipsia sometimes lead to the diagnosis. 

Symptoms resulting from renal cal- 
culi perhaps have led to the correct 
diagnosis more frequently than any other 
symptom, and it is not unreasonable to 
suggest that hyperparathyroidism should 
be suspected in any case of stones in the 
kidney. 

The symptoms referable to the skele- 
ton, when present, may vary from vague 
or insignificant aches or pains to the 
marked disability and pain accompany- 
ing pathologic fractures, cysts, tumors, 
and deformities. 

Twenty- two of their thirty-five pa- 
tients were not suspected of having the 
disease when they entered the Massa- 
chusetts General Hospital, and the diag- 
nosis was made in twelve cases in which 
characteristic changes in bone were not 
present and in eight cases in which only 
a moderate degree of hyperparathyroid- 
ism was present. Albright, Sulkowitch, 
and Bloomberg concluded: 

The presence or absence of bone disease is not 
a function of the degree of hyperparathyroidism, 
some of the severe cases not having it, some of 
the mild ones having it. Patients with bone 
disease and high serum phosphatase levels as 
a rule develop postoperative hypocalcemia ; other 
cases seldom do. 

The term “borderline” has been applied to 
mild cases of hyperparathyroidism and refers to 
the degree of hyperparathyroidism, not to the 
symptoms. In the diagnosis of such cases, the 
following points may be important : 

(а) The serum protein determination, so that 
allowance can be made for the “bound” calcium 
in interpreting the total calcium value. 

(б) A persistently low serum phosphorus 
level. 

(c) The calcium excretion in the urine. 

(d) The composition of the stone. 

(e) Repeated blood determinations. 

Camp emphasized the importance of 
uniform, miliary, granular osteoporosis. 


He stated that this mottled demineraliza- 
tion, which is found only in cases of 
hyperparathyroidism, is distinct from the 
ordinary type seen in cases of osteo- 
porosis. In some regions, decalcification 
progresses to produce multiple cystic re- 
gions of varying size. Cysts may reach 
a large size and become the site of patho- 
logic fractures. In severe cases, because 
of the softness of the bones, bowing 
kyphosis, narrowing of the pelvis, and 
coxa vara are common. 

Once the diagnosis has been estab- 
lished, operation is the treatment of 
choice. If a tumor is found and is re- 
moved, the condition is relieved. In 
some cases, as is to be expected, a tumor 
is not found but hypertrophy of all four 
glands is present and subtotal resection 
is indicated. 

The Pituitary 

The Posterior Lobe — The syndrome 
of diabetes insipidus is easily recognized. 
Emphasis should be given to the fact that 
not every person who drinks large quan- 
tities of water and who passes large 
quantities of urine has this disease. If 
there is doubt as to the existence of this 
disease, the question usually can be set- 
tled by study of the ability of the kidneys 
to concentrate urine. No case of true 
diabetes insipidus in which the urine could 
be concentrated to a specific gravity of 
more than 1.010 has been reported. Pa- 
tients with nervous polydipsia concentrate 
urine normally. The treatment of dia- 
betes insipidus is by replacement ther- 
apy, either by injecting pitressin hypo- 
dermically or by intranasal insufflations 
of powdered whole posterior pituitary. 

The Anterior Lobe — The hormone 
which has had the most extensive clinical 
trial is the growth hormone, and yet to 
my knowledge no pituitary dwarf has 
been restored to normal height by the 
use of this substance. 1 
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Earlier Diagnosis of Hyperpara- 
thyroidism 

Hyperparathyroidism is a disease 
which is not characterized by any symp- 
toms of early urgency and so goes on 
until, when it is diagnosed, it is sus- 
pected often from the presence of fairly 
late symptoms and signs, such as loss of 
height from collapse of decalcified verte- 
bral bodies, nerve root pain from pres- 
sure upon nerve roots by collapsing 
vertebral bodies, spontaneous fraetuies, 
recurring urinary stones and calcified 
kidneys, and by the roentgen appearance 
of decalcified bone or the presence of the 
typical osteitis fibrosa cystica (von Reck- 
linghausen) . 

Hyperparathyroidism is much more 
common than we have hitherto thought. 
It is now time for everyone to realize 
that the early diagnosis of hyperparathy- 
roidism is comparable with what the 
early diagnosis of carcinoma of the colon 
and rectum was twenty years ago, at 
which time the operability rate was so 
low that palliative colostomy was the 
usual operative procedure. If the oper- 
ability rate in terms of radical removal 
ran be increased in carcinoma of the 
colon and rectum to 83 per cent where 
it is now, similar improvement in earlier 
removal of hyperfunctioning parathyroid 
adenomas can be accomplished. It would 
be of value to present roentgenograms of 
the bone changes in cases representing 
both extremes of the decalcifying effects 
of this disease in order that one may 
realize how desirable it is to make early 
diagnoses, before completely irreversi- 
ble bone changes occur. 

Hyperparathyroidism is a disease in 
which, because of the excessive produc- 
tion of parathormone, calcium is ex- 
tracted from the bone, producing a high 
serum calcium level and a high calcium 
urinary output, resulting in what is de- 


scribed as a negative calcium balance 
The prolonged effects of this negative 
calcium balance produce the extensive 
bone decal ei ficat ion with fracture. Al- 
though it is true that with the removal 
of the hyperfunctioning parathyroid ad- 
enoma, there is restoration of parathor- 
mone production to the normal level 
with a normal serum calcium, it is much 
more desirable that the diagnosis he made 
at the very early stage of the disease 
where, the undesirable demineralizing 
effects of a prolonged negative calcium 
balance have not had an opportunity to 
occur. 

The histories of these two eases are 
epitomized ami presented to demonstrate 
that if we are to make early diagnoses 
of hyperparathyroidism, many more early 
determinations of serum calcium, phos- 
phorus, and phosphatase must he made 
on suspicion. If the eatly diagnosis of 
hyperparathyroidism can he made by 
demonstrating the typical picture of a 
high level of serum calcium, a low level 
of serum phosphorus and a high value 
for alkaline phosphatase, we can save 
many of these patients’ defot mines, spon 
tanenus fractures, ami disabilities that 
could have been prevented had the hyper- 
functioning parathyroid adenoma been 
discovered and removed earlier, before 
these bone changes had occurred. It is 
to be remembered that even if rrcalei- 
fieation does take place in these eases 
after the state of hyperparathyroidism is 
surgically terminated, the recalcification 
must often occur after irreversible hone 
changes, such as vertebral body collapse, 
round backs and chest collapse, have 
already taken place. 

I -'they has reported three cases of 
intrathvroid parathyroid adenomas oc- 
curring particularly in the wpjKT para- 
thyroid glands on the right or the left 
side which are normally placed Ixdtind 
the tipper portion of the lobes of the 
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thyroid gland as it rests against the 
larynx. One should, therefore, when 
operating upon patients for hyperfunc- 
tioning parathyroid adenomas, search 
particularly the upper poles of the thyroid 
for a nodule within the substance of the 
thyroid gland and should always turn 
down the upper pole of the thyroid from 
where it rests against the larynx by 
tying and severing the superior thyroid 
vessels and pulling the lobe away from 
the larynx in order to inspect behind it. 
In searching for a parathyroid adenoma, 
if it does not immediately appear in the 
operative field, we have frequently sug- 
gested that the inferior thyroid artery be 
accurately and carefully dissected from 
the point where it emerges from behind 
the common carotid artery to where it 
enters the gland, and that it be inspected 
throughout its course carefully with the 
Berens-Beebe magnifying loupe, to dem- 
onstrate a possible branch of the artery 
running from it downward toward the 
mediastinum, which, if it is followed, will 
not infrequently lead to a subclavicular, 
substernal or mediastinal parathyroid 
adenoma. 

In a patient with a large parathyroid 
adenoma, a very considerable portion of 
the parathormone is being made by 
the hyperfunctioning adenoma, thus less- 
ening the functional activity of the re- 
maining parathyroid glands. Upon the 
removal of the large, hyperfunctioning 
parathyroid adenoma, the remaining 
glands have not the immediate capacity 
to produce the amount of parathormone 
required by the individual, but will re- 
quire from one to two months in which 
to develop the capacity to assume this 
function. It is important, therefore, to 
remember the probability of immediate 
postoperative tetany and not to permit 
these patients to go on unsupported with 
calcium or A.T.-10. It is not necessary 
for them to go through the very trying 


physical and emotional ordeal of tetanic 
seizures so often associated with calcium 
deficiency. To avoid the possibility of 
this occurrence, frequent postoperative 
serum calcium examinations should be 
made to foretell this impending state, 
and a sufficient amount of calcium or 
A.T.-10 administered to avoid it, grad- 
ually withdrawing this to stimulate the 
remaining parathyroid glands to assume 
their function adequately and as soon 
as possible. 2 

Thiouracil in the Treatment 
of Thyrotoxicosis 

There have been several reports of 
the use of thiouracil in the treatment of 
thyrotoxicosis since Astwood’s impor- 
tant discovery of the value of this drug, 
but most of these have dealt with only 
small series of cases. Williams and Clute 
report on the use of this drug in the 
treatment of 152 patients with hyper- 
thyroidism. The age of the patients 
varied from five to seventy-two years, 
and the thyrotoxicosis had existed for 
from three weeks to twenty-two years. 
One or more subtotal thyroidectomies 
had been performed in seventeen, and 
twenty-nine had taken iodide until less 
than a month before thiouracil therapy 
was begun. In seven instances, iodide 
therapy had been discontinued because 
of the development of an associated rash. 
While most of the patients had diffusely 
hypertrophied thyroid glands, many had 
nodular goiters. In twenty-three cases 
there were clear-cut symptoms of myo- 
cardial insufficiency with cardiac dilata- 
tion and hypertrophy, and in five there 
was pronounced congestive heart fail- 
ure. Thirteen had varying degrees of 
thyrotropic ophthalmopathy or malignant 
exophthalmos, and two had thyrotoxic 
myopathy. Two patients were treated 
during the last month of pregnancy and 
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one for the first eight months of preg- 
nancy. 

Before beginning thiouracil treatment, 
the patient’s general condition was eval- 
uated, particular attention being paid to 
the degree of thyrotoxicity, the condition 
of the orbital structures and the charac- 
teristics of the thyroid gland. Deter- 
minations were made of the pulse rate, 
weight, basal metabolic rate, and some- 
times the protein bound iodine of the 
plasma. Most of the first twenty patients 
were hospitalized and were studied from 
various points of view. However, few 
of the patients subsequently treated were 
hospitalized for more than one day, 
if at all. 

Treatment — It is important to choose 
the optimum dosage of thiouracil, since 
excessive amounts will increase the inci- 
dence of the toxic effects from the drug 
and may increase the size of the goiter 
as well as accentuate the manifestations 
of malignant exophthalmos. On the other 
hand, it is desirable to use a sufficient 
quantity to cause a remission within a 
few weeks. We prefer in most cases to 
administer 0.5 or 0.6 gm. daily for the 
first two weeks, then 0.3 or 0.4 gm. 
daily until the basal metabolic rate has 
become normal, and then 0.1 gm. twice 
daily. After two or three months, the 
dosage can be reduced to 0.1 gm. daily. 
Since thiouracil is rapidly absorbed from 
the gastrointestinal tract, rapidly de- 
stroyed in the body and rapidly excreted, 
it would seem desirable to administer the 
drug at frequent intervals throughout 
the day. 

Subtotal thyroidectomy has been per- 
formed in fifty-nine cases. The basis for 
choosing this treatment rather than pro- 
longed treatment with thiouracil was (a) 
the existence of a very large goiter; (b) 
the development of urticaria or agranulo- 
cytosis during therapy; ( c ) factors inter- 
fering with careful observations of the 


patient — business obligations, ignorance, 
uncooperative attitude, temperamental 
reactions, psyehnneurnsis or distant resi- 
dence, and (tl) request by the patient 
for thyroidectomy. 

Thiamine was commonly prescribed, 
as were sedatives. Recently, brewers’ 
yeast has been administered routinely 
with the hope of protecting against 
agranulocytosis. Most of the patients 
were permitted to continue with their 
regular work ; in fact, many never missed 
a single day of work. 

Results of Treatment Thiouracil 
Without Thyroidectomy Improve 
meat in the thyrotoxicity began within 
a very few days after commencing thi- 
ouracil, and within three to seven weeks 
there, was a disappearance of nervous, 
ness, tremulousness, tachycardia, hyper- 
pyrexia, diarrhea, and hvperhidrosis. 
Within the first two weeks there was but 
little gain in weight, but it occurred 
rapidly thereafter. The thvrojd gland in 
most subjects showed little change; in 
some it became smaller and in a few 
it became larger and firmer. The basal 
metabolic rate became normal within 
two to seven weeks. 

With the continuation of thiouracil 
tieatment, the clinical remission has been 
maintained in all cases, Since the first 
month or two all have remained essen 
tially free of thyrotoxic symptoms and 
signs and have maintained a normal 
basal metabolic rate. In four cases, with 
thiouracil continued for approximately a 
year, and in one treated for six months, 
the drug was omitted to determine its 
further need. One subject has main • 
tamed a normal status fur six months, 
and four have remained normal for two 
to three months. However, one had a 
relapse after two months. Two other 
patients have discontinued therapy of 
their own accord on three separate ooca- 
sions after they had Iteen in a remission 
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for about three months. Each time a 
recurrence of thyrotoxicosis appeared in 
about a month, and it required another 
month to gain a remission. However, 
patients treated for only a few weeks 
experienced a recurrence within two or 
three weeks. 

With the aid of roentgenotherapy in 
six patients or treatment with desiccated 
thyroid in ten, in almost all of the 152 
persons treated with thiouracil for more 
than four months there has been a reduc- 
tion in the size of the thyroid. 

Although most patients with malig- 
nant exophthalmos experienced an ex- 
acerbation soon after taking thiouracil, 
with the institution of desiccated thyroid 
each showed improvement, which was 
pronounced in some cases. 

The twenty-nine patients who had had 
iodide until less than four weeks before 
beginning treatment with thiouracil im- 
proved more slowly than described in 
the previous paragraphs. It has been 
found that an exacerbation did not occur 
if the iodide therapy was continued in 
very small and gradually reduced doses 
during the first two weeks of thiouracil 
treatment. Nevertheless the patients 
previously treated with iodide required 
an average of about four weeks longer 
to obtain a remission of their disease 
than did patients treated with only 
thiouracil. 

In five cases, owing to the develop- 
ment of toxic reactions from thiouracil, 
iodide therapy was instituted. It seemed 
to have but little effect in two cases, even 
after several weeks of treatment, but was 
satisfactory' in the other three. 

Thiouracil with Thyroidectomy — 
Thyrotoxic manifestations during thy- 
roidectomy were distinctly less severe in 
the cases treated with thiouracil than in 
a comparable group treated with iodide. 
The thyroid gland tended to be more 
friable and to ooze more than in patients 


prepared with iodide, and occasionally 
adhesions extended from the thyroid cap- 
sule to surrounding structures. 

The postoperative course was defi- 
nitely smoother than in patients treated 
with iodide. 

Preceding thyroidectomy, the patients 
were treated with thiouracil for from 8 
to 240 days, averaging 42 days. It soon 
became apparent that patients who were 
treated until the basal metabolic rate 
became normal, requiring an average of 
about five weeks, exhibited less reaction 
to the operation than ones operated on 
earlier. 

We have recently attempted to reduce 
the amount of bleeding and friability of 
the thyroid gland by preparing the pa- 
tients with iodide and thiouracil. It was 
found that a remission of the thyrotox- 
icity could be obtained as readily as 
though only thiouracil was used, yet 
there tended to be somewhat less bleed- 
ing and friability of the gland. 

In the fifty-nine cases treated by thy- 
roidectomy, thiouracil was discontinued 
within about five days after the opera- 
tion and most of the patients were per- 
mitted to go home two days later. Fol- 
low-up studies of all patients have shown 
that one developed myxedema and two 
had a recurrence of thyrotoxicity. 

The histologic changes in the thioura- 
cil-treated glands varied somewhat, but 
there were rarely involutionary changes. 
There were usually considerable hyper- 
plasia of the acinar cells and many papil- 
lary projections. The colloid was scant 
and pale. Many acini contained no col- 
loid, and occasionally none could be found 
in an entire microscopic section. Aggre- 
gations of collapsed acini appeared as 
solid sheets of cells. There was a slight 
increase in interstitial tissue. Lymph 
follicles with active germinal centers 
were not infrequently seen. 
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When iodide therapy was given before 
or during thiouracil treatment usually 
more colloid and less hyperplasia was 
observed. 

Determinations of the thyroxin content 
of the thyroid glands of patients treated 
with thiouracil, without iodide, showed 
that only small amounts were present. 
Thus the potentialities for a thyroid 
storm would appear to be reduced. 

The content of thiouracil in the thy- 
roid gland, determined in thirty-seven 
cases, ranged from S to 29 mg. per 100 
gm. dry weight of thyroid and averaged 
14. No relationship was observed be- 
tween the concentration of thiouracil in 
the thyroid gland and (a) the preopera- 
tive, operative, or postoperative course 
of the patients of ( b ) the histologic 
changes in the thyroid gland. Moreover, 
the concentration was not found to be 
proportional to the preoperative dosage. 
The administration of potassium iodide 
to patients receiving thiouracil did not 
seem to affect the concentration of thi- 
ouracil in the thyroid gland. 

Toxic Reactions to Thiouracil 

Of the 152 cases treated, 16 have 
developed untoward reactions to thioura- 
cil, almost all of which have appeared 
during the first five weeks of treatment. 
Two patients developed agranulocytosis, 
6 edema of the legs, 5 urticaria, 4 mor- 
billiform rash, 2 allergic arthritis, 2 vom- 
iting, 2 fever, 1 diarrhea, 1 enlargement 
of the submaxillary salivary glands, and 
1 leukopenia without agranulocytosis. 
In the last 100 cases treated, reactions 
have occurred in only 4, the difference 
being due in part to the use of dosages 
smaller than the ones used earlier. The 
only complication worthy of great con- 
cern is agranulocytosis. Both of our pa- 
tients recovered after being seriously ill 
for several days. The patients with 
edema, rash, vomiting, diarrhea, and en- 


larged submaxillary salivary glands were 
permitted to continue treatment with a 
reduction in the dosage of thionracil. 
The other patients were either operated 
on soon after the appearance of tin* com- 
plications or were treated with iodide 
and thyroidectomy. 

Abstraction of Discussion Tin >mp 
son, Chicago: Thiouracil does not ha\e 
an important role as a method or pre- 
operative preparation of the patient. 
With iodine and other mruMires 
have been able to get the mortality rate 
in better clinics down to 1 per cent or 
less, and I doubt if it could In* made 
much lower with the addition of thioura- 
cil. About the only preoperative use is 
for patients in whom the disease cannot 
be controlled with usual measures. It 
will take two or three years to deter- 
mine what the precise status of this drug 
is. It will take that length of time to 
determine how serious the toxic re- 
actions really are and in how large a 
percentage of cases the remission re- 
mains permanent after the drug has been 
discontinued. 

Artels, Boston: The average person 
with hyperthyroidism responds well to 
iodine treatment, and operation t an he 
done with little risk. There lcm.tin*. 
the severely toxic patient who, even 
after ten to fourteen days of iodine treat 
meat, is a serious surgical n-k. l or 
these patients, thiouracil is a most help 
fttl drug. 

The technical difficulty which the sur- 
geon encounters in removing the thyroid 
glands of patients who have received 
thiouracil is extremely great. On open- 
ing the skin, excessive bleeding occurs 
and the gland is found to Ik* extremely 
soft and friable. It is difficult to isolate 
the recurrent laryngeal nerves and the 
parathyroid glands which our surgeons 
wish to see. Iodine involutes the gland 
so that three weeks after its adminis- 
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tration subtotal thyroidectomy can be 
done without difficulty. Our pathologist, 
Warren, has shown that the thyroid 
glands of patients treated with thiouracil 
are involuted with iodine treatment. We 
have had only two toxic reactions, which 
were manifested by fever. Since thiouracil 
produces hyperplasia, as does primary 
hyperthyroidism, the possibility of obtain- 
ing a cure from this agent seems too 
unlikely. 

Paschkis : My experience in a series 
of about thirty cases is about the same 
as that of Williams; that, after effec- 
tive and prolonged treatment, one can 
produce a clinical cure. Whether or not 
the drug will be a real cure is premature 
to tell. I agree with Thompson that it 
will take several years to solve that prob- 
lem. The question whether the drug has 
any definite indication, aside from our 
curiosity to gain more experience, I 
would answer in the affirmative. I have 
had several cases in which the surgeons 
themselves felt that for one reason or 
another it was not safe to operate at all. 
Another group of cases in which there 
is a definite use consists of those which 
have been treated for a long time with 
iodine. Every one of us has seen cases 
which have been treated for months or 
for a year with iodine, apparently at one 
time or another with good response. 
Then the practitioner has continued giv- 
ing them iodine, and they have come to 
the hospital with a high basal metabolic 
rate, with full-fledged thyrotoxicosis and 
utterly irresponsive to further iodine. 
These cases have responded slowly but 
safely to thiouracil, and w;e were then 
able to subject them to surgery or to 
continue medical treatment. In such 
cases I believe that there is already 
today a definite place. I have observed 
toxic reactions in four out of thirty 
cases. There was no serious toxic re- 
action. There was no agranulocytosis. 


The reactions consisted of fever, drug 
rash, swelling of the joints, and, in 
one case, a transient jaundice. All of 
these, including the jaundice, disappeared 
twenty-four hours after treatment was 
discontinued. At least three out of the 
four were in some way sensitized, so 
that with renewed attempts to treat them 
they reacted with toxic manifestations 
to minimal doses. It was necessary to 
discontinue treatment. One of the prob- 
lems is to find a way of desensitizing 
such patients. The other problem is of a 
chemical nature, whether a similar com- 
pound might be found which is less 
toxic. I am rather skeptical, because 
these toxic reactions apparently are a 
question of drug sensitivity, and in any 
active drug we shall always find cases 
which are sensitive. 

Rawson: By determining the ability 
of thiouracilized thyroids to collect ra- 
dioactive iodine, we have demonstrated 
that the drug acts by blocking the iodina- 
tion of the thyroid hormone. We feel 
that the advantages of thiouracil over 
iodine in preparing thyrotoxic patients 
for thyroidectomy are (1) that if the 
drug is administered long enough, the 
rate of metabolism can bg lowered to 
normal or lower, thus giving the sur- 
geon a nontoxic goiter to ablate, and 
(2) that the postoperative course of 
patients prepared for thyroidectomy with 
thiouracil is much milder than that ob- 
served in comparable patients prepared 
with iodine. Patients prepared with 
thiouracil and then treated with added 
potassium iodide have been observed to 
have less vascular and less hyperplastic 
thyroids, which as such have been less 
difficult for the surgeon to remove. I 
am in diagreement with Williams’ state- 
ment that these glands become smaller. 
Some of the toxic effects that have been 
observed by other groups have been 
fatal. A number of our patients have 
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had diffuse lymphadenopathy, morbilli- 
form rash, drug fever, and leukopenia. 
We have not observed agranculocytosis. 
A few of the cases of agranulocytosis ob- 
served by other groups have been fatal. 
A number of our patients have had 
dental abscesses develop or become acti- 
vated while taking the drug. It is my 
impression that this drug is more effec- 
tive than iodine in preparing thyrotoxic 
patients for thyroidectomy. A medical 
cure for thyrotoxicosis will, I think, have 
to attack the primary pathologic physiol- 
ogy of the disease. I do not believe that 
thiouracil does that any more than surgi- 
cal removal of the thyroid does. How- 
ever, studies of the disease made possible 
with this new agent have thrown con- 
siderable light on the normal and abnor- 
mal physiology of the thyroid and may 
thus contribute to the discovery of a 
physiologic cure of this malady. 3 

Use of Thiobarbital in the Treatment 
of Hyperthyroidism 

Astwood has reported that diethyl 
thiobarbituric acid (thiobarbital) has 
antithyroid activity similar to that of 
thiouracil. 

Our initial trial use of thiobarbital 
came in October, 1944, when a patient 
receiving thiouracil developed a fever 
reaction, necessitating discontinuance of 
treatment and in whom further anti- 
thyroid therapy was thought essential 
befo're thyroidectomy. This first patient 
to receive thiobarbital was an extremely 
fragile woman, aged seventy-five, with 
severe hyperthyroidism of five years’ 
duration due to an adenomatous goiter. 
She weighed 83 pounds (37.6 kg.) and 
had a basal metabolic rate of -f- 46. A 
daily dose of 0.6 gm. thiouracil was 
started. On the tenth day after treatment 
was begun, fever developed and the med- 
ication was stopped. A test dose of 0.1 
gm. of thiouracil was given nine days 


later, with a characteristic fever reaction 
indicating definite thiouracil sensitivity. 
The patient was then given Lugol’s 
solution for one month without clinical 
improvement. Thiobarbital was then 
started in the daily dose of O.d gm. 
There was slow but gratifying improve- 
ment during the following 102 days. 
The basal metabolic rate fell to -j 16, 
with a gain in weight of 13 pounds 
(6 kg.). During the last twenty- five 
days of treatment, the patient had a 
slight elevation of temperature, with 
generalized muscle and joint pains. These 
untoward symptoms slowly subsided 
after the administration of thiobarbital 
was discontinued. Thyroidectomy was 
then done, with the patient having a 
satisfactory anesthesia and postoperative 
course. 

Thiobarbital has now been u»ed at 
the Lahey Clinic in the treatment of 
twenty-eight patients with hvperthyioid 
ism; nine patients received thiobarbital 
subsequent to thiouracil and nineteen 
received thiobarbital initial! v. Nineteen 
patients had primary hypertin roidbrn 
and nine patients adenomatous goiter 
with hyperthyroidism. Twenty one pa 
tients who had severe hyperthyroidism, 
four being classified as thyroeardiae, were 
given thiobarbital in a manner similar 
to our use of thiouracil preparatory to 
thyroidectomy. Five patients are on main 
tenancy therapy : < hie patient \\ nh mubg 
nant hypertension and primary In per 
thyroidism; one patient with pohevstic 
kidneys and uremia with primary hv|«*r 
thyroidism ; one patient with a metastatic 
mediastinal tumor and primary hyper- 
thyroidism ; one patient with recurrent 
primary hyperthyroidism and one pa- 
tient, thyroeardiae with an adenomatous 
goiter, who refused operation after thio- 
uracil preparation. One patient who was 
fever sensitive to thiouracil received thio- 
barbital for only eight days, when fever 
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developed and treatment had to be dis- 
continued. 

Thiobarbital has been given to nine 
patients who could not tolerate thioura- 
cil because of the development of fever 
in six, leukopenia and granulocytopenia 
in one, granulocytopenia in one, and 
swollen salivary glands in one. Of the 
six patients in whom fever developed 
from thiouracil, three tolerated the thio- 
barbital but one patient developed both 
leukopenia and granulocytopenia after 
eight days of treatment, and one patient 
developed a mild fever after prolonged 
administration. The two patients in 
whom changes in the white blood cells 
took place and the one patient who de- 
veloped swollen salivary glands from 
thiouracil were able to tolerate thiobar- 
bital until maximum preoperative treat- 
ment was obtained. 

Of the nineteen patients given thio- 
barbital as initial therapy, five devel- 
oped toxic reactions. One developed 
fever on the eighth day and one on the 
twelfth day ; the latter patient tolerated 
a reduced dose of 0.1 gm., the initial dose 
being 0.2 gm. Two patients developed 
agranulocytosis, one on the fourteenth 
and the other on the twenty-fifth day of 
treatment. Moderate leukopenia and 
granulocytopenia (white blood cells 2200, 
polymorphonuclear cells 39 s per cent) 
developed in one patient on the twenty- 
first day. The two patients who devel- 
oped agranulocytosis were treated suc- 
cessfully with penicillin. The patient 
with moderate white cell changes was 
asymptomatic but she was also given 
penicillin. The white blood cells returned 
to normal in eight days. The four pa- 
tients in whom the thiobarbital was 
stopped received Lugol’s solution to 
complete the preoperative preparation. 

Of the total twenty-eight patients 
(nine patients receiving thiobarbital 
after thiouracil and nineteen receiving 


TABLE I 

Reactions to Thiobarbital 


A. Fever Cases 

(a) 12th day 1 

( b ) 8th day 2 

(c) Fever late (after 5 months of 

treatment) 1 

B. Changes in white blood cells 

(a) Leukopenia with granulcytope- 

nia, 8th day 1 

( b ) Leukopenia with granulocytope- 

nia, 21st day 1 

(c) Agranulocytosis: 

1. 14th day 1 

2. 25th day 1 

Total 8 


(Bartels, E. C. : J.A.M.A., 129 : 932 (Dec. 1) 1945.) 

thiobarbital initially), eight (Table I), 
or 28 per cent, developed toxic symp- 
toms. In seven patients, the treatment 
was discontinued; one patient tolerated 
a reduced dose. This percentage of re- 
actions from thiobarbital is about three 
times as great as that which we observed 
from the administration of thiouracil, 
with which twenty-three reactions oc- 
curred in 196 patients or 11 per cent. 

The reactions to thiobarbital were 
found to be just as prevalent on a dose 
of 0.1 gm. as on a dose of 0.2 gm., four 
in each instance. One patient, however, 
was found to tolerate a dose of 1.0 gm. 
after fever developed from the 0.2 gm. 
dose. With thiouracil, most fever re- 
actions occurred on the ninth to tenth 
day, with thiobarbital on the eighth to 
twelfth day and in one case after five 
months of treatment. This experience 
with the increased frequency of reactions 
to thiobarbital has led to the therapeutic 
policy of resorting to thiobarbital only 
for patients who have reactions to thio- 
uracil. In this role, it has been of great 
help. 


6 
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SUMMARY 

1. Twenty-eight patients with hyper- 
thyroidism have received thiobarbital, 
and definite and satisfactory antithyroid 
response was obtained in all. 

2. Of nine patients in whom toxic re- 
actions to thiouracil developed, seven 
tolerated thiobarbital, accomplishing com- 
plete relief of hyperthyroidism. 

3. Eight of the twenty-eight patients 
receiving thiobarbital, or 28 per cent, 
developed toxic reactions to the drug. 
Depressive changes in the white blood 
cells were the only serious reactions. 
Two patients developed agranulocytosis. 
There was no death due to the drug. 

4. The time required to control hyper- 
thyroidism with thiobarbital was found 
to be the same as that with thiouracil. 
The antithyroid effect of thiobarbital is 
apparently twelve times that of thioura- 
cil, since 0.05 gm. of thiobarbital accom- 
plished the same result as 0.6 gm. of 
thiouracil was observed to accomplish. 
Since no side effects were observed with 
the smaller dose- (0.05 gm.), further 
studies with this dose seem justified to 
determine its clinical effectiveness. 

5. The anesthesia and postoperative 
course of patients treated with thiobar- 
bital is similar to that of the thiouracil- 
treated patient. The combined use of 
thiobarbital and iodine produced satis- 
factory involution of the thyroid gland. 

6. The high percentage of reactions 
to thiobarbital has led to the use of 
thiobarbital for only those patients un- 
able to tolerate thiouracil. 4 

Fatal Agranculocytosis Resulting 
from Thiouracil 

The use of thiouracil in the treatment 
of hyperthyroidism has become wide- 
spread. It therefore seems timely to point 
out that the drug is not completely free 
from harmful effects. During the course 


of thiouracil therapy, agranulocytosis 
may have its onset without any warning 
and end fatally. Himsworth reported 
one fatal case of agranulocytosis occur- 
ring during thiouracil treatment. Ast- 
wood reported another fatal case of 
agranulocytosis. His patient was a man 
aged thirty-seven with a classic picture 
of hyperthyroidism. He had received 0.2 
gm. of thiouracil five times a day for 
twenty-seven days and then 0.4 gm. five 
times a day for six days. On the thirty- 
fifth day he was discharged from the 
■hospital only to be readmitted two days 
later with severe pharyngitis and a tern 
perature of 103° F. The white blood 
cell count was 1100 and no granulocytes 
were present. Despite intensive treat ■ 
ment with sulfathiazole, liver extract, 
and pentnucleotide, the patient died seven 
days later. Kalm and Stock have re- 
ported a case of agranulocytic death in a 
diabetic patient following the use of thi- 
ouracil. Their patient received a total 
dosage of 30.8 gm. over a fifty-four day 
period. At this point, the white blood cell 
count dropped to 1100 with the appear 
ance of a rash and a pharyngitis. Again, 
despite intensive treatment with transfu- 
sions, liver extract, and penicillin, the 
patient died in a diabetic coma within five 
days after the onset of the symptoms. Pal- 
mer, in a study of twelve thiouracil treated 
cases, observed the depression in the white 
blood cell count in two cases without a 
change in the differential count. In these 
two cases, the \vhitc blood cel! count 
returned to normal within three days 
after discontinuance of the drug. Wil- 
liams, in a recent review of 125 cases, 
observed agranulocytosis in two cases; 
no details are given. In a previous re- 
port, Williams and ('lute observed one 
case of agranulocytosis in which recov- 
ery followed treatment with large doses 
of pentnucleotide and liver extract. Bar- 
tells, however, in a series of eleven cases. 



ENDOCRINOLOGY 


83 


noted no untoward effects during the 
course of the treatment. 

This paper reports an, additional case 
of agranulocytosis following the use of 
thiouracil, with necropsy. 

REPORT OF CASE 

A man, aged seventy, had, for several years 
before the present admission, an elevated basal 
metabolic rate and an x-ray shadow in the 
superior mediastinum interpreted as a subster- 
nal thyroid. Because of the age of the patient 
and the technical difficulties involved, surgical 
removal of the thyroid was not considered 
feasible. He was admitted for the fourteenth 
time January 16, 1944. The chief complaint was 
weakness and extreme fatigue. The history re- 
vealed that he had lost a considerable amount 
of weight in spite of a good appetite. In addi- 
tion, he had been suffering from persistent 
diarrhea and for a few days prior to admission 
had a productive cough and moderate chest pain. 

The patient was extremely emaciated and 
chronically ill. He was slightly orthopneic and 
perspired freely. There was a fine tremor of 
the hands. The thyroid was not palpable. The 
heart was enlarged to the left, with a systolic 
murmur at the apex. Auricular fibrillation with- 
out pulse deficit was present. The remainder of 
the physical examination was entirely negative. 
The diagnosis of hyperthyroidism was made. 

During the first five days of treatment, the 
white blood cell count fell from 9500 with 60 
per cent polymorphonuclear leukocytes to 5150 
with 65 per cent polymorphonuclear leukocytes. 
During the next thirteen-week period, the pa- 
tient gained 31 pounds (14 kg.). All gastro- 
intestinal symptoms had disappeared. His basal 
metabolic rate dropped from plus 40 to plus 2. 
The pulse rate dropped, from an average of 100 
to an average of 80. The tremor disappeared. 
His weight of 97 pounds on admission rose to 
124 pounds (56 kg,). The white blood cell 
count during this period ranged from 5100 to 
7400. He was then placed on a maintenance 
dose of 0.9 gm. daily of thiouracil and discharged 
to the outpatient department on the one hundred 
and thirty- first hospital day. 

He was followed in the clinic from May 29 
until July 3, 1944, During this time he remained 
asymptomatic and maintained his weight at 124 
pounds. He was kept on 0.9 gm. of thiouracil 
once a day for twenty-nine days. Then the dosage 
was cut to 0.6 gm. daily for seven days. On 
July 3, a white blood cell count was taken and 


was found to be 150, with 37 per cent polymor- 
phonuclear leukocytes. He was immediately 
admitted to the hospital. 

The patient felt well for the first two days. 
His temperature then began to rise and on the 
fourth day was elevated to 105° F. On the fifth 
day he was noted to have an inflamed pharynx. 
The temperature continued to be elevated and 
his pharyngitis progressed in severity. He died 
on the seventh hospital day. During this period 
the white blood cell count continued to fall and 
was 450 without any granulocytic cells on the 
day of death. Pentnucleotide given intramus- 
cularly and blood transfusions were of no avail. 
He had received 113.6 gm. in 128 days. 

Following the transfusion, his temperature 
became elevated. Penicillin was administered 
during the last twenty-four hours without any 
effect on the temperature or course. 

Postmortem Examination (performed forty- 
eight hours after death) — The pharynx was 
intensely congested and reddened. The thyroid 
had a normally situated left lobe which was 
slightly smaller than normal. The isthmus was 
unchanged. The right lobe was found to be 
entirely within the apex of the right chest and 
compressed the apex of the lung downward. It 
was five times the usual size and coarsely nodu- 
lar, with the nodules ranging in size from 2 to 4 
cm. in diameter. Some of these nodules con- 
tained calcium and bone formation, while others 
were hemorrhagic and necrotic. Large follicles 
of colloid were visible on section. The trachea 
was not compressed. The left lobe had a smooth 
surface. On section, it presented a fine, honey- 
chambers appearance. 

Comment — The dosage given in this 
case is somewhat higher than that which 
is generally used at present. It was 
problematic, however, whether the total 
dosage was related to the onset of the 
agranulocytosis. It is thought that this 
complication occurs on the basis of de- 
veloping sensitivity or idiosyncrasy rather 
than on the cumulative effect of the drug. 
In relation to this, Williams, in an analy- 
sis of two cases treated with thiouracil, 
in one of which death occurred of cere- 
bral hemorhrage and in the other of 
bronchopneumonia, found that the high- 
est concentration of the drug was in the 
adrenals, pituitary, and bone marrow . 5 
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Extrathyroid Effects of Thiouracil 
Therapy 

Thiouracil, a derivative of thiourea, 
exerts a powerful depressant action on 
the production of thyroid hormone and 
hence has been applied clinically to se- 
cure reduction of the basal metabolic rate 
in thyrotoxic patients. During the past 
twenty-one months we have used thio- 
uracil in the treatment of a series of 
ninety-six patients with hyperthyroid- 
ism, which in many of the patients was 
complicated 'by other conditions and, in 
addition, there were several who were 
reluctant to undergo a second operation 
for recurrent hyperthyroidism. They 
have been much impressed by the favor- 
able effect of the drug on these extra- 
thyroid complications caused by the 
heightened basal metabolism or by a 
disturbance of glandular equilibrium, or 
both. As the basal metabolic rate fell, 
they observed a high degree of ameliora- 
tion in the cardiac sequelae, great lessen- 
ing of the associated diabetes, decrease 
in exophthalmos and improvement of the 
psychic state. They have encountered a 
much higher incidence of granulopenia, 
about 20 per cent, including one case of 
typical agranulocytosis. 

In general, the dosage was 1 gm. daily 
for three days, followed by 0.6 gm. until 
the basal metabolic rate dropped to 
within normal limits, approximately -f- 1 0 
or less. In every case in which more 
than 0.2 gm. was administered daily, it 
was a fixed rule that a white blood count 
had to be made every three days, and a 
differential count, if there was over 20 
per cent drop in the total number of 
leukocytes. When the maintenance dose 
was reduced to 0.2 gm. or less and the 
leukocyte count remained within normal 
limits, 0.2 gm. daily was given for one 
week, no medication for the second week, 
and 0.2 gm. daily for the third week. 


A blood count was then made. This 
method reduces the necessary blood 
counts to one every three weeks and 
sufficient thiouracil is administered to 
maintain the basal metabolic rate within 
normal limits. There were no restric- 
tions put on the patients, who were 
freely ambulatory. 

The first response was subjective. 
After seven to ten days, the patients 
stated that they felt calmer. With lower- 
ing of tine basal metabolic rate, there 
were objective signs of loss of agitation, 
decreased perspiration, decrease to loss 
of tremor and disappearance of diarrhea. 
Tt was striking that there was a lag in 
the slowing of the pulse and in the gain 
in weight, particularly the latter. In 
some cases there was even a slight loss 
of weight during the first weeks of active 
treatment, hut following this there was 
a gradual gain, amounting in one ease 
to 55 pounds (25 kg.). In many eases 
loss of tachycardia did not occur until 
a considerable period after the drop in 
basal metabolic rate. ( hie patient de- 
veloped granulopenia on the eighty- fifth 
day of therapy, while the white count 
of another patient dropped from 8100 to 
4400 thirty- six hours after taking the 
drug. 

It is well known that diabetes asso- 
ciated with hyperthyroidism is difficult 
to control. Improvement in the diabetic 
status goes hand in hand with improve- 
ment in the thyroid status. This has 
been frequently demonstrated by thy- 
roidectomy and iodine. As would lie 
expected, thiouracil yields similar re- 
sults. As in cardiac patients, it would 
seem preferable to accomplish such a 
result by medical rather than surgical 
means, since the risks of anesthesia and 
operation can be avoided. 

Sixteen per cent of our patients were 
in sustained remission with no medica- 
tion whatever for periods ranging from 
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over two months to fifteen months after 
discontinuance of the drug. In 20 per 
cent, thiouracil had to be discontinued 
because of sensitivity, and nine of these 
were submitted to surgery without any 
untoward finding at operation. In fact, 
this drug is an excellent means of secur- 
ing the lowering of the basal metabolic 
rale requisite for operation without ne- 
cessitating any preliminary period of 
rest. There were twenty- five cases (26 
per cent) in which the basal metabolic 
rate rose as soon as the maintenance 
dosage was lower than 0.2 gm. daily. 
These had blood counts every three 
weeks, as outlined. 

The results would seem to indicate 
that thiouracil will bring about a drop 
in the basal metabolic rate in all patients 
suffering from hyperthyroidism. It has, 
however, serious toxic effects and the 
patient must be kept under continuous 
medical observation so that the drug may 
be promptly discontinued and further 
injury to the patient prevented. The 
main danger is agranulocytosis, and since 
we have noted a definite and sudden 
granulopenia in 20 per cent of our pa- 
tients, it is apparent that a white blood 
count must be done every second or 
third day, and the drug must be stopped 
instantly if there is a sudden drop in 
the total leukocyte count, or if the 
granulocytes drop below 45 per cent. 
If there is a sudden rise in tempera- 
ture, accompanied by arthralgia, myalgia, 
lymphadenopathy, or the appearance of 
a rash, the drug must be discontinued. 
It is well to instruct the patient to inform 
any physician called in of the medication 
being taken so that sulfonamide drugs 
or other compounds containing the ben- 
zene ring are not prescribed. The pa- 
tient should be given only two or three 
days’ supply, just enough to last until 
the next blood count. Since this drop in 
the white count can occur with discon- 


certing suddenness at any time, it is 
doubtful whether thiouracil is as yet 
ready for long-continued use in routine 
medical practice, until some method of 
protecting the bone marrow is perfected. 
The use of pyridoxine, vitamin B, in 
prophylactic doses of 150 mg. daily by 
mouth, or 200 mg. intravenously where 
a severe drop in the leukocyte count has 
taken place, seems at present to be most 
promising. 6 

Myxedema Following Iodine 
Administration for Goiter in a Girl 
Aged Six Years 

The administration of iodine to a pa- 
tient with simple colloid goiter causes 
little change in the size of the gland and 
usually no alteration of physical signs 
or symptoms. Webster stated that in 
such cases a transitory rise in metabolic 
rate occurs, but nothing of clinical sig- 
nificance. 

In earlier years iodine was used for 
colloid goiter, but the paucity and un- 
certainty of results have caused us to 
abandon this practice. If, however, there 
is a coexistent hypothyroid state, the 
administration of desiccated thyroid will 
not infrequently result in a marked re- 
duction in the size of the goiter, in some 
cases returning almost to normal, al- 
though on palpation the gland feels peb- 
bly or slightly nodular. 

The use of iodine in the prevention 
of colloid goiter is an accepted fact and 
would tend to show that colloid goiter is 
due to iodine lack. Marine’s original 
conception of the cause of colloid goiter 
being due to intermittently recurring 
hyperplasia and involution as a result 
of iodine lack, bringing in the play of 
the pituitary thyrotropic hormone, is re- 
ceived favorably by most writers. The 
process might be reversible if iodine is 
supplied early in the cycle, but when the 
colloid type of goiter becomes estab- 
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lished, iodine will not restore the gland 
to normal. We do see large colloid 
goiters with myxedema, suggesting hy- 
perplastic areas either before myxedema 
occurred or even coexistent with it. Ad- 
ministration of desiccated thyroid in such 
cases supplies the bodily demands for 
thyroid hormone, probably causes in- 
volution of the hyperplastic areas and 
possibly some inhibition of pituitary thy- 
rotropic hormone. 

Surgical removal of colloid goiters 
does not always end the process of 
enlargement as they recur occasionally, 
perhaps more than occasionally. In a 
few cretinous children with large goiters, 
recurrence may take place even when 
they are supplied postoperatively with 
adequate, doses of desiccated thyroid. In 
one such case, a recurrence took place 
with severe hyperthyroidism, and we 
have recently seen a cretinous child with 
goiter develop hyperthyroidism spon- 
taneously. 

Administration of iodine to patients 
with the hyperplastic gland of Graves 
disease is followed by evidence of de- 
creased output of thyroid hormone, the 
gland in this disorder being particularly 
well drained of iodine. Myxedema or 
states of hypothyroidism approaching 
gross clinical myxedema have been seen 
in cases of Graves disease following 
iodine administration. We have noted 
them particularly in early recurrent cases 
when small hyperplastic thyroid remnants 
were present which, being in themselves 
overactive, cause a minimum of clinical 
signs and only slight elevations of meta- 
bolic rates. When iodine is administered 
in such cases, thyroid deficiency may de- 
velop, as shown by the basal metabolic 
rate, cholesterol and physical findings, 
although it is far from a frequent find- 
ing. Proger and Brauns reported a case 
in which iodine relieved hyperthyroid- 
ism, following which myxedema ap- 


peared, so that desiccated thyroid was 
given to correct the myxedema. A nor- 
mal balance was maintained by giving 
continued doses of each. 

The cases reported are unusual from 
the standpoint of therapeutics as well as 
providing a curious link in the chain 
of thyroid physiology. It appears to be 
the first instance we have seen of tin* 
production of myxedema in a child who 
was thought to have a simple colloid 
goiter. In view of the resulting myx- 
edema, the logical conclusion is that 
hyperplasia existed without clinical hy- 
perthyroidism. While it is tempting to 
assume that a mild hyperthyroidism fol- 
lowed recovery from myxedema, and 
that this occurred because there was not 
adequate inhibition of the pituitary bv 
thyroid hormone, the evidence does not 
justify this conclusion. It does, however, 
lend support to the possibility of pre- 
existent subelinieal hyperthyroidism. 

CASE REPORT 

The patient was a six year old git 1 in w Sun it 
a small enlargement of the thyroid w.i*. not'd 
by her mother in June. PM3 Thru- wise no 
other observed signs or symptoms shown and 
there hud been no weight gain tot eight m>'i»tlo 
A basal metabolic rate wa« n p- a n d a*- 11 

Lugol's solution, 5 drop' twee a day. was 
given. On August 4, 1943, a second metabolic 
rate of -21 was obtained The pate tit gained 
7 pounds, complained of feeling cold, and lieeamr 
mentally sluggish. On \«gust IK, 1'M.i, when 
she was first examined at the Clinic, there were 
pufKness of the face am! pallor. The thyroid 
was slightly enlarged ami felt like a hyper- 
plastic gland of hyperthyroidism. The child's 
mother stated that the swelling in the unk 
became larger after taking iodine. The pul-r 
rate was 76 and weight 61 pound-, blood 
cholesterol was 432 mg. per 100 ce. Iodine 
was discontinued. 

When seen again on September 29, 1943, the 
patient weighed 60 pounds, pulse rate was 104, 
and the thyroid felt somewhat smaller. Wood 
cholesterol was 179 mg. and all evidence of 
myxedema had disappeared. Because of the 
pulse rate and the type of gland, the question 
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of hyperthyroidism was entertained but not felt 
likely. There were no other concomitant signs 
or symptoms. 

Summary— A child of six with a 
small goiter, thought to be colloid type, 
was given Lugol’s solution, following 
which myxedema developed. With an 
initial metabolic rate of — 11 per cent, 
it would ordinarily seem unlikely that 
hyperthyroidism had been present, yet 
weights obtained at school revealed a 
failure to gain weight for the previous 
eight months. This fact suggests hyper- 
thyroidism with a normal metabolic rate. 
The response to iodine is more consist- 
ent with that possibility than with sim- 
ple colloid goiter. The patient appears 
well' now and the thyroid gland on pal- 
pation has the consistency of ordinary 
colloid goiter. 7 

Some Misconceptions and Abuses 
in Gynecologic Organotherapy 

Novak states that a very substantial 
proportion of the work of the gyneco- 
logic specialist has to deal with endo- 
crine disorders of one form or another. 
This proportion, as a matter of fact, is 
considerably larger than that represented 
by patients needing surgical procedures. 

A considerable fraction of the prac- 
tice of every general practitioner like- 
wise has to do with the various func- 
tional disorders of women. The subject 
of endocrinology is a very fluid and 
expanding one, demanding a special in- 
terest which the practitioner may not 
possess or for the development of which 
he does not have time. Small wonder, 
therefore, that he so often takes the short 
cut of turning to the literature of manu- 
facturers for simple and not always con- 
servative expositions of endocrine ther- 
apy for gynecologic functional diseases. 

Every practitioner should know that 
the ovary produces two hormones, estro- 
gen and progesterone, and that these are 


very tangible and well understood chem- 
icals which can be prescribed as he pre- 
scribes the better understood drugs. He 
should know the pharmacologic effects 
of these hormones, especially upon the 
uterus, also, that the production of these 
hormones by the ovary is made possible 
because of the underlying influence of 
the anterior pituitary, through the agency 
of the gonadotropic hormones. One of 
these, the follicle-stimulating hormone 
(F.S.H.), brings about maturation of 
ovarian follicles and thereby the produc- 
tion of estrogen; the other, the luteiniz- 
ing principle (L.H.), brings about lutein- 
ization and corpus luteum formation and 
thereby the production of progesterone. 
He should understand, however, that 
the pituitary sex hormones, unlike those 
of the ovary, have not been isolated in 
pure form, that no one knows their 
chemical composition, and that no com- 
mercial preparation of these hormones 
has established itself as of definite thera- 
peutic value. 

He ought to know, too, that the an- 
terior pituitarylike hormones found in 
the blood and urine of pregnant women 
and animals are not really pituitary prin- 
ciples; they are produced in the embry- ' 
onic trophoblast, so they are properly 
spoken of as chorionic hormones. Fur- 
thermore, he should know that this hor- 
mone produces little or no effect upon 
the human ovary, so that he would not, 
for example, wish to employ it in the 
treatment of amenorrhea. He ought also 
to know that the chorionic hormone 
found in the blood serum of the preg- 
nant mare is dominantly follicle stimulat- 
ing in its effects, that its effect on the 
human ovary is at least questionable, 
and that its extensive employment in 
recent years has yielded results almost 
universally disappointing. 

He should, furthermore, recognize 
that male sex hormone principles are to 
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be found in the blood and urine of all 
women during menstrual life, that they 
may play some as yet unknown part in 
the cycle, and that, while possibly pro- 
duced at times by the ovary, they prob- 
ably have their chief source in the ad- 
renal cortex. He should be familiar with 
the assumed rationale of androgen ther- 
apy in certain menstrual disorders, as 
well as with its possible hazards. 

Finally, he should appreciate that the 
thyroid is in some unknown fashion 
linked up with the gonads, and that its 
employment, even though it frequently 
is more or less empiric, is often justified 
by the clinical results which it yields. 

The most frequent and the most 
clearly defined indication for estrogenic 
therapy is furnished by the vasomotor 
symptoms of the menopause. The indi- 
cation for estrogenic therapy is not the 
menopause per se, but the characteristic 
menopause symptoms only when and if 
they occur and when they are suffi- 
ciently severe to need any treatment 
at all. 

A common failing is to attribute to 
the approaching menopause almost any 
general nervous symptoms exhibited by 
women over forty. There is no way of 
predicting in a woman of the early for- 
ties who has often been told that “the 
change of life is beginning to work on 
her” whether she will actually pass 
through the menopause within the next 
year or two or perhaps not for ten years. 
To put such a woman on estrogen ther- 
apy is unsound and even harmful. 

Another extremely common abuse is 
to put menopausal patients upon a more 
or less fixed dosage of estrogens, often 
kept up indefinitely. The menopausal 
endocrine readjustment is bound to take 
place whether or not we resort to endo- 
crine therapy, and the only need for the 
latter is to give symptomatic alleviation 


to the patient when and if the symptoms 
become troublesome. 

Almost always the vasomotor phenom 
ena are intermittent, and it is only din- 
ing these exacerbations that treatment is 
necessary. 

When the natural estrogens are ad 
ministered hypodermically, as they still 
often are, it is especially unwise to let 
the patient acquire the idea that she 
needs regular injections once or twice 
or thrice a week in order to avoid 
symptoms. 

Even worse is the doctrine of prophy- 
lactic estrogen therapy, oral or hypoder- 
mic. The fact that it produces unpleasant, 
though not dangerous side effects, has 
led to the introduction of other similar 
nonhormonal estrogens, such as hexes 
trol, as well as preparations of conju- 
gated and synthetic estrogens, What has 
been said ns to possible abuses of estm 
gen therapy applies to these orally ad 
ministered substances as well. 

The chief hazard of sueh injudicious 
dosage is that it not infrequently pro 
duces uterine bleeding in women who 
had ceased menstruating many mouths 
or perhaps several years previously. 

The next most frequent field for esti'o 
genic therapy has been in the treatment 
of amenorrhea, admittedly one of the 
most unsatisfactory problems in g\u*- 
cologie organotherapy. By way of digies 
sion, attention may he culled to the fact 
that substitutional therapy is not neees 
sarily disgraceful per ,sv, as some would 
appear to believe. The employment of 
insulin in diabetes or of thyroid sub 
stance in hypothyroidism are but two 
of many instances in which substitutional 
therapy is highly beneficial nr even life 
saving. It is quite probable that in at 
least some cases of amenorrhea the sup- 
plementary employment of estrogens may 
he helpful. The fact remains, however, 
that in the great majority of eases of 
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amenorrhea the most that can be ex- 
pected from either the natural estrogen 
or stilbestrol is the artificial production 
of a pscudomenstrual bleeding which will 
not recur unless the treatment is regu- 
larly repeated. Furthermore, such treat- 
ment does not in any way enhance the 
patient’s chances for pregnancy in that 
large group of cases in which the real 
target of treatment is the sterility so 
often associated with the amenorrhea. 

Still another common fault is the too 
frequent resort to estrogens in the case 
of young girls of perhaps fifteen or six- 
teen years of age simply because they 
have not yet begun to menstruate. There 
are quite a number of girls in whom the 
first menstruation does not appear until 
sixteen or after, and unless there is some 
obvious endocrinopathv, direct ovarian 
therapy before the age of sixteen is 
rarely justifiable. 

Progesterone Therapy — The chief 
indications for progesterone therapy have 
been in the treatment of functional bleed- 
ing, primary dysmenorrhea, and threat- 
ened or habitual abortion. I have no 
criticism of the plan, which has appeared 
to be based mi fairly good scientific evi- 
dence, but I confess that T have not been 
as convinced of its value as have many 
other clinicians. The problem is not an 
easy one to study, as it is impossible to 
apply the principle of scientific control. 

Many women who bleed in early 
pregnancy go on to full term without 
progesterone, and many abort who are 
heavily dosed with it. Embryologists 
agree that the most important cause of 
early spontaneous miscarriage is a de- 
fective germ plasm, and there is no 
evidence to indicate that this is influ- 
enced by progesterone. If, as is probably 
sometimes the case, the nidation of a 
normal egg is imperiled because of a 
real progesterone deficiency, treatment 
would obviously he more rational, but 


there is no sure way of predetermining 
this. In the present state of the prob- 
lem, most of us would feel culpable if 
we did not include progesterone in our 
treatment of threatened or habitual abor- 
tion, but it remains for the future to 
reveal how much benefit actually accrues 
to the patient. 

Gonadotropic Therapy — There is 
no effective preparation available of the 
pituitary sex hormones themselves, but 
there is widespread use of the gonado- 
tropic principles of pregnancy urine. 
Many practitioners have the idea that 
in using pregnancy urine preparations, 
they are employing pituitary principles, 
and that they have a stimulating effect 
upon the ovaries. This would seem to 
be the only explanation of their wide- 
spread use in amenorrhea, practically 
always without success. As a matter of 
fact, there is fairly general agreement 
that the pregnancy urine hormones, 
formed by the embryonic trophoblast 
and not by the hypophysis, have prac- 
tically no effect upon the human ovary. 

Another gonadotropic preparation 
which has been much abused is that 
made from the serum of the pregnant 
mare. This principle is dominantly folli- 
cle ripening in its effect, certainly in the 
ovaries of experimental animals, and 
possibly at least on the human ovary, 
though this has not been established 
beyond doubt. 

Even in the so-called anovulatory type 
of sterility, in which thefe would be at 
least some indication for such therapy, 
the results have been increasingly dis- 
appointing. 

Androgenic Therapy — Testosterone 
propionate preparations have achieved 
wide vogue in the treatment of primary 
dysmenorrhea and functional bleeding. 
For this general plan, there can be no 
criticism, in view of the notorious inade- 
quacy of all of our methods of treatment 
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of this troublesome disorder when it 
involves women of the younger age 
group, and the fact that it not infre- 
quently brings about genuine ameliora- 
tion of the bleeding. The abuse in its 
use comes in the excessive dosage often 
employed, though probably less so than 
formerly, since there has been such wide 
publicity of the possible hazard of pro- 
ducing masculinization effects. It is be- 
coming increasingly recognized that in 
order to avoid such highly undesirable 
effects, the dosage must be kept low, and 
it is probably safest to avoid a total 
monthly dosage of more than about 200 
mg. With such a low dosage, there is 
practically no risk of unpleasant sequelae. 

Summary — This paper is devoted to 
a discussion of certain misconceptions, 
errors, and abuses in the employment of 
endocrine preparations in the treatment 
of various functional disorders of women. 
A prerequisite for intelligent endocrine 
therapy is at least an elementary knowl- 
edge of reproductive physiology. The 
estrogenic treatment of menopausal symp- 
toms offers a good illustration of some 
of these abuses of hormone therapy, such 
as the too quick and often unnecessary 
resort to estrogens, the prescribing of 
fixed or “prophylactic” dosages, etc. The 
present widespread use of diethylstilbes- 
trol has also brought with it some abuses, 
at times distinctly harmful to the patient. 
Other subjects briefly discussed are cer- 
tain misconceptions and limitations in 
the endocrine therapy of amenorrhea, 
dysmenorrhea, and functional bleeding. 8 

Priapism in Leukemia 

True priapism is a pathologic erection 
of the penis characterized by persistence, 
pain, and absence of libido. 

Etiology and Pathology— The etiol- 
ogy of priapism in leukemia is nervous 
and mechanical. Postmortem studies 
have demonstrated that whatever the 


exciting cause, the persistence of pria- 
pism was due to a mechanical factor, 
which proved to be a leukemic thrombo- 
sis in the corpora cavernosa and dorsal 
veins of the penis. The glans was seldom 
involved in the process. 

Treatment- - Priapism persisting for 
forty-eight hours or longer and asso- 
ciated with leukemia is treated hy deep 
x-ray therapy. 

SUMMARY 

1. Tn persistent priapism, the pres- 
ence of leukemia must he considered. 

2. Priapism occurred as a complica 
tion of leukemia in only O/o per cent 
of the 309 eases in men seen in this 
clinic. However, it occurred in 3.2 per 
cent of men with chronic myelogenous 
leukemia. 

3. The cause of priapism may he 
nervous in origin, hut the persistence is 
undoubtedly due to thrombosis in the 
venous spares of the corpora cavernosa. 

4. Deep x-ray therapy given system- 
ieallv for treatment of the leukemia and 
locally for the treatment of the priapism 
is the therapy of choice.*' 

Fulminating Men ingococcom i u 
(Waterhouse-Friderichsen 
Syndrome) 

The Waterhouse - Friderielisen swt 
drome is designated as a symptom com- 
plex characterized hy purpura and shock 
associated with the postmortem findings 
of bilateral adrenal hemorrhage. Karsner 
states that this syndrome may he caused 
by the streptococcus, pneumococcus, or 
influenza bacillus. Huger cites a case in 
which meningococci were demonstrated 
by direct examination of the peripheral 
blood smear. He states this finding has 
been recorded as occurring only in fatal 
cases. 

The most common symptoms they re- 
cord are headache, vomiting, gastrointes- 
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tinal symptoms, fever, chills, abdominal 
pain, general pain over the entire body, 
cyanosis and ecclrymotic and purpuric 
spots varying in size from small pe- 
techiae to large areas, often confluent 
and forming a maculopurpuric rash over 
the body. The skin lesions may develop 
over the body even while the patient is 
being examined. The patient becomes 
rapidly worse in a few hours and soon 
becomes mentally confused, delirious, 
and moribund. Frequently, the pulse is 
imperceptible but may reach 200. The 
blood pressure may drop to 60 or 50 in 
a short time. The leukocyte count re- 
corded in five cases ranged from 20,200 
to 99,500. Positive blood culture was 
present in only a few cases. In five of 
these nineteen cases, intravenous injec- 
tions of sodium sulfadiazine and dex- 
trose were given with no apparent change 
in the course of the disease. Intravenous 
saline solution and adrenal cortex extract 
were tried in five cases with no apparent 
result. There was massive hemorrhage 
of the adrenals in all the typical cases. 
They stated that bullous lesions with 
necrosis of the skin were reported and 
gangrene of the toes or the whole ex- 
tremity may occur rarely. Bernstein 
cited only one case in the literature in 
which gangrene of the toes or causalgia 
accompanied meningococcic meningitis. 

Tn the report made by Martland in 
February, 1944, he states that the Water- 
house-Friderichsen syndrome is appar- 
ently that of a fatal infection with a 
duration of from eight to forty-eight 
hours from the time of onset, that it is 
doubtful whether any patient recovers 
and that death is due to an overwhelm- 
ing meningococcic infection rather than 
to insufficiency of the adrenal cortex. 

Herrick believes that the meningococ- 
cic infection has a selective affinity for 
the delicate capillary endothelium of the 
adrenal. Cosgriff as late as August, 


1944, suggested that penicillin might 
prove valuable for the treatment of this 
condition. 

CASE REPORT 

A white woman aged twenty-seven, awakened 
on August 22, 1944, with a slight sore throat 
At dinnertime she had a slight headache and at 
midnight she began to vomit and complained 
of pain over the body, especially in the abdomen* 
About 4 a. m., the patient was still vomiting a 
little; she had pain in the abdomen but there 
was no definite localization of pain or rigidity. 
The tenderness was about the same over the 
left kidney area as over any other part of the 
abdomen. There were no marks on the body 
anywhere at this time, which was about 4 30 in 
the morning, or about four and one-half hours 
after the onset of the illness. She complained 
of pain on motion or pressure over the extremi- 
ties and abdomen. She appeared dazed or men- 
tally confused, answering questions slowly and 
hesitatingly, and no definite source of the mani- 
fest toxicity could be determined. 

When the patient reached the hospital there 
was an extensive eruption over the body. Later 
the sister said that, from the time she went to 
make the call until she returned to the patient, 
the purpuric spots had increased noticeably. 
The purpuric spots began to appear about 5 
A. m., starting on the right thigh and extending 
distally with great rapidity. She stated that 
these spots “popped out just like corn popping.” 
At 9 a. m., the purpuric blemishes of varying 
size were very extensive over the body ; only a 
few small petechiae appeared on the face. On 
the knees, legs, and feet there were many large 
areas with what appeared to be thrombotic 
centers. Both the great toes and several of the 
small toes seemed almost gangrenous at this 
time. At the dorsal area of each foot a purplish 
discoloration extended proximally from the base 
of the toes. 

The patient had a slightly loose stool. Sulfa- 
guanidine was started at once. Because of the 
rapid progress of the disease, penicillin was 
administered, 20,000 units of the substance in- 
jected intramuscularly at about 9 a. m. and 
ordered to be given every four hours. The pulse 
and temperature were about normal when the 
patient was seen at her home. Soon after 
arriving in the hospital, the temperature rose 
to 102° F. and the pulse rate to 136. Approxi- 
mately three hours after the second dose of peni- 
cillin had been administered the temperature 
dropped to 99° F., the pulse rate to 80. A 
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leukocyte count was 9600; the urine and blood 
were within the limits of normal. 

About midnight the pulse was weak and 
irregular and the patient was restless, was 
confused, and complained of pain in the extremi- 
ties. Her feet and legs were cold and clammy. 

The blood pressure had now dropped to 60 
and at times was almost unobtainable. After 
several attempts were made to give intravenous 
glucose without satisfactory results, an ampule 
of ephedrine was given. About fifteen minutes 
later the fluid flowed in freely. From this time 
on not much difficulty was encountered in giving 
intravenous solutions. At this time adrenal 
cortex extract was given. The leukocyte count 
had risen to 47,000 on the second day. 

On the third day the patient began to bleed 
from the nose and the vagina. This was about 
two weeks from her normal menstrual period. 
The bleeding was not excessive, but 3 cc. of a 
hemostatic was given. The external bleeding 
stopped promptly. The patient showed some 
improvement from the third day on, and on the 
fifth day there was a decided improvement in 
her general condition. Several toes were now 
definitely gangrenous, and many large ulcerated 
areas were present on the knees, legs, and feet. 
The only one located above the knees was on 
the right buttock. The temperature rose to 
103° F. at this time. This was probably due 
to the infection in these gangrenous areas. 

Large wet antiseptic packs were ordered to 
gangrenous parts. The temperature then came 
down quite promptly. These packs were put on 
for forty-eight hours and then removed, to be 
replaced as soon as the temperature began to 
rise again. The purpuric spots on the arms, 
hands, and upper part of the body faded grad- 
ually, leaving small, purplish spots. Over a 
period of several days the necrotic areas were 
cut away from the centers of many of the large 
ulcers. Penicillin and sulfaguanidine were dis- 
continued on the eighth day after the patient 
had entered the hospital. One month later she 
was taken to the operating room and given 
spinal anesthesia, and the following toes and 
fragments of toes were removed: The great 
toe on the right foot, including the distal end 
of the metatarsal bone ; the distal phalanges of 
the fourth and fifth toes of the right foot ; the 
great toe of the left foot except the proximal 
phalanx, and all of the third and fourth toes of 
the left foot. The wounds were all closed fairly 
tight and healed with but little further removal 
of tissue. Two weeks later, the patient walked 
with a pair of improvised shoes. At the end of 


four weeks following the operation, she drove 
her car to the office. The general condition of 
the patient is good and she walks with very 
little impairment in her gait. 

Conclusion— It is impossible to state 
definitely that any ease presents all of 
the symptom complex of the Waterhouse- 
Friderichsen syndrome of incningneoear 
type unless an autopsy is made. The 
external signs and symptoms seem to 
place this case in this class. The admin 
istration of penicillin perhaps accounts 
for the favorable result . 10 

Hypertrichosis and Myxedema 

The occurrence of an increased amount 
of hair, coinciding with the onset of myx- 
edema and its loss after treatment with 
desiccated thyroid, is unusual. 

CASE REPORT 

A twenty-eight year-old unmarried woman 
who was first admitted on June 7, IU43. o*m 
plaining of shortness of breath of one year's 
duration. The shortness of breath had been so 
distressing that the patient could not walk any 
great distance without its oeeurmn r. In cold 
weather, she had to stop walking after half a 
block, because of the constriction in hei chest 
She also complained of some vague joint pains, 
swelling of her feet, and puffy enhugement of 
her hands. Her mental reactions were retarded, 
her skin was dry, she was always tired and felt 
cold all the time. About two years previously, 
she had periods of amenorrhea o* very slight 
flow. Her weight had ita ceased from 124 to 
147% pounds. 

The skin and the hair on her head were quite 
dry. The hair on Inn arms was norma! or 
slightly increased over the average, and the 
pubic hair was plentiful There was a marked 
increase in the amount of hair on the side of 
her face, with long hairs around the dun, neck, 
and upper chest. The skin showed areas of 
pigmentation, hut nut the mucous membrane* 
Pitting edema was present in the bmet extremi- 
ties, The heart sounds were of a fair qualify, 
The blood pressure was 110 mm systolic and 
70 mm. diastolic, pulse 70* weight 145 pounds 
and height 62 % inches. 

The blood examination showed a hemoglobin 
of 92 per cent, red blood count 4,500,000, and 
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white blood count 10,000. The blood cholesterol 
was 416 mg. per 100 cc. The basal metabolic 
rate was — 33 per cent. The electrocardiogram 
showed normal QRS complexes and flat T- 
waves in all three leads. Roentgenogram of the 
heart showed the transverse diameter to be 12.1 
cm. and the thorax 25.5 cm. Roentgenogram of 
the skull showed no enlargement of the sella 
turcica. 

The patient was given only 1 grain of thyroid 
daily because of angipal symptoms. On July 9, 
thirty-two days later, her weight was 134 
pounds, blood cholesterol was 210 mg. per 100 
cc. She was much improved. Two months later 
she weighed 125 pounds and the pulse was 90. 
The dose of thyroid was increased to 12 grains 
a week. On November 30, 1943, the weight was 
124 pounds, pulse 74. 

The patient was perfectly normal in every 
way at this time. She had no more shortness 
of breath or substcrnal distress. The periods 
had become normal. There was less pigmenta- 
tion, the hair on the neck and chest disappeared, 
the hair on the face was about three fourths 
gone, and there was less hair on the arms. 

Since it was not thought in the beginning 
that the hair growth was related to myxedema, 
urinary hormonal studies were not undertaken 
until one month after treatment was instituted. 
The total androgens were as follows : July 9, 
1943, 4.5 mg.; five months after treatment, 
November, 1943, 8.5 mg. Three weeks after 
stopping thyroid, December 11, 1944, two 
twenty-four-hour urine specimens, one on re- 
stricted fluids and one on unlimited fluids 
showed the following results : 6.5 mg., volume 
800 cc., and 9.3 mg. and volume 1945 cc. On 
June 9, 1943, a weakly positive test for follicle- 
stimulating hormone was demonstrated, which 
indicates a slight excess over normal. 

Comment — The excessive hair growth 
in this case strongly suggests increased 
adrenocortical activity and its disappear- 
ance during thyroid administration indi- 
cates cessation of that overactivity. That 
the pituitary gland can be overactive in 
at least some of its hormonal constituents 
in myxedematous patients has been dem- 
onstrated in the finding of excess thyro- 
tropic hormone and gonadotropic hor- 
mone in the urine. Hypertrichosis may 
also occur almost any time in the female 
hut particularly at those times when 


gonadotropic activity is the greatest, viz., 
puberty, pregnancy, and the menopause. 

All writers are agreed that the thy- 
roid-stimulating hormone is increased in 
postoperative myxedema; in fact, it has 
often been demonstrated following sub- 
total thyroidectomy even when no myx- 
edema exists. It has been found in most 
of the cases of spontaneous myxedema. 
Some have suggested that myxedema may 
be of pituitary origin where thyroid-stim- 
ulating hormone is not demonstrated. In 
rare cases of pituitary tumor a clinical 
picture of classical myxedema is found; 
this is in contrast to most individuals 
with hypopituitarism who, in spite of a 
low basal metabolic rate, have a smooth, 
soft skin, normal blood cholesterol, and 
are not usually mentally retarded. Evi- 
dence is accumulating that only one 
pituitary hormone may be lacking with- 
out tumor, so that it is a distinct pos- 
sibility that primary myxedema due 
to thyrotropic hormone deficiency may 
exist. In so far as we have been able to 
determine from the literature, no patient 
with classical myxedema has responded 
to thyrotropic hormone. Many patients 
with low metabolic rates responded to 
thyrotropic hormone, but so do normal 
individuals. In other words, as long as 
there is any functioning thyroid tissue, 
the thyrotropic hormone will be effective. 

The similarity of the gonadotropic re- 
sponse of the pituitary to castration and 
the production of thyrotropic hormone 
following thyroid removal is to be noted. 
That other secretions of the pituitary 
may be stimulated in either case is a 
distinct possibility and, in fact, there is 
considerable evidence to justify such a 
conclusion. Suspicion can be diverted, 
especially to the adrenotropic hormone 
or hormones of the pituitary. Urinary 
17-ketosteroids are derived at least in 
part from the adrenals and probably 
entirely so in females and male castrates. 
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Compensatory maintenance of 17-ketos- 
teroids after castration in males would 
suggest that there has been a simul- 
taneous stimulation of the adrenals alone 
with the increase of pituitary gonado- 
tropic hormones. Hamblen et al. dem- 
onstrated increased 17-ketosteroids in 
intercurrent amenorrhea, in the meno- 
pausal period, and a final tapering off 
long after the menopause began. This 
he attributes to adrenocortical activity. 
Naturally, in these cases there was also 
increased gonadotropic activity, sug- 
gesting a costimulation of the gonado- 
tropic and adrenotropic hormones. There 
is some evidence to suggest the inclusion 
of the thyrotropic hormone in this col- 
laboration. Gonadotropic activity may 
exist and be in excess in cases of myx- 
edema so that the myxedematous state 
itself does not necessarily prevent the 
elaboration of pituitary hormones. 

Many have noted pituitary hyperplasia 
in thyroid deficient states. Qianges in the 
pituitary have been demonstrated follow- 
ing thyroidectomy in animals. Severing- 
haus reported an increase in basophilic 
cells. This is possible corroborative evi- 
dence of pituitary costimulation since 
basophilic cells are thought to be asso- 
ciated with gonadotropic and adreno- 
tropic activity. 

Smith demonstrated pituitary and ad- 
renal enlargement on injecting lactone, a 
degradation product of estrone, into 
intact animals. Estrone alone caused no 
change. This action was brought about 
through the pituitary, since hypophysec- 
tomized animals showed no response. If 
the male animal was castrated, both lac- 
tone and estrone produced similar re- 
sults. If progesterone was injected si- 
multaneously with estrone in the male 
castrate animal, no response was elicited, 
showing that both progesterone and the 
testicular androgen (intact animal) pre- 
vented the degradation of estrone into 


lactone or a similar product. Thus, it is 
possible that in view of the usual amen- 
orrhea of myxedema, and the faulty liver 
metabolism, as well as bodily metabo- 
lism, the conversion of the estrogens is 
retarded, along with reduced progeste 
rone production, thus initiating estrone 
degradation into lactone or a similar 
nonestrogenic but pituitary stimulating 
product which in turn could produce 
adrenocortical hyperplasia. 

Our analysis one month after treat- 
ment with 1 grain of thyroid daily re 
vealed that the ketosteroids were on the 
low side. Tn general, keto>ten«ids are 
very low or absent in myxedema, hut 
this may be a' matter of elimination 
rather than actual deficiency. Water is 
retained in cases of myxedema as are 
also other urinary ingredients, creatinine, 
calcium, and iodine. Hollander t7 al. 
have shown that 17-ketosteroids do vary 
with urinary output. It would have been 
of interest to determine the urinary 
androgens during the diuresis that ful 
lows thyroid therapy in these cases, A 
positive follicle stimulating test was 
also found at this time, but again its 
significance here is of very doubtful 
value, except to demonstrate pituitary 
activity. 

If the preceding remarks oiler a possi- 
ble explanation of excessive hair growth 
in this case, what happens then in the 
usual case of myxedema wherein hair 
loss or retardation of hair growth is 
frequent? To correlate the two disease 
phenomena, the reactihility of the end 
organ, namely, the skin and hair, must 
be considered. The various degrees of 
change in skin and hair in well marked 
cases of myxedema indicate variable re- 
actions to the same disorder; therefore, 
it is not impossible that in tins ease 
there was little, if any, interference with 
end organ reaction. A more satisfactory 
hypothesis would he welcomed. 



ENDOCRINOLOGY 


95 


Summary — A case of myxedema is 
reported in which excess hair growth 
occurred and then disappeared after thy- 
roid therapy. The possible but obviously 
inadequate theoretical explanations are 
presented. 11 

Hirsutism in Females ; a Clinical 
Study of Its Etiology, Course 
and Treatment 

Many instances of virilized women 
may be found in the literature, most of 
whom have been suffering from adrenal, 
pituitary, or ovarian tumors. The earliest 
of these reports are little more than clin- 
ical observations, some with appended 
pathological findings. 

The actual occurrence of functional 
endocrine tumors is fairly rare. In con- 
trast, the occurrence of hirsute women 
is common. In the past two years, thev 
have seen more than 200 such patients. 
Their complaints were mainly cosmetic ; 
however, the altered emotional state be- 
came a most striking feature. 

A few pertinent experiments on ani- 
mals demonstrate the following facts: 
Well-fed adrenalectomized rats demon- 
strate precocious hair growth. Under- 
fed normal rats have delayed growth of 
hair even when skeletal growth con- 
tinues. In these underfed animals, the 
adrenals hypertrophy, and removal of 
these enlarged glands causes growth of 
new hair within forty hours after ad- 
renalectomy. Administration of estro- 
gens retards hair growth in rats, guinea 
pigs, and dogs. Concomitant administra- 
tion of androgens prevents this effect in 
rats. Gonadectomy in fowls often causes 
changes in plumage, which in birds is 
somewhat analogous to hair. Pituitarec- 
tonty and thyroidectomy have been shown 
to exert influence upon the piliary sys- 
tem of various animals. 

Important as is this work in demon- 
strating some degree of hormonal con- 


trol on mammalian hair growth, most of 
it is not applicable to man, whose piliary 
system is unique in several ways. The 
most obvious sign of this dissimilarity 
is the marked difference in hair develop- 
ment on contiguous body areas in man. 
Thus any discussion of human hair 
growth should include consideration of 
(1) hair growth per se, and (2) possi- 
ble secondary influences. Much of the 
work on the first subject has been per- 
formed, and recently reviewed by Dan- 
forth. He states that although humeral 
control of human hair growth probably 
exists, the final product of each individ- 
ual follicle is largely determined by con- 
stitutional factors within the hair cell 
itself. Thus, considering the humeral 
complexes of the male as one factor, and 
of the female as another, there are some 
follicles unaffected by the difference, 
while in others the effect may range from 
slight to profound. In other words, 
there is a constitutional gradient of re- 
sponse of each individual follicle to the 
hormonal influences which are presumed 
to be equally accessible to all. This 
might explain why two morphologically 
identical follicles may produce fine body 
hair until puberty, when the product of 
one changes to long terminal hair, while 
the product of the other continues un- 
changed throughout life. 

On the basis of this concept, Danforth 
offers the following classification of hair. 
First, general body hair (“lanugo” or 
“vellus”), which is uninfluenced by en- 
docrine factors. Secondly, ambosexual 
hair, present in males and females, but 
dependent on hormonal stimulation which 
is apparently equivalent in both sexes. 
The axillary and pubic hair exemplify 
this type. Thirdly, truly sexual hair, rep- 
resented by the beard of the male, and 
less clearly by the terminal hair of the 
shoulders, anterior chest and abdomen. 
The head hair, or capitus, is probably a 
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secondary sexual characteristic also, since 
its weight per unit of length is greater 
in males. 

The adrenal cortex, gonads, thyroid, 
and anterior pituitary are the endocrine 
glands mainly concerned with hair pro- 
duction. The influence of the adrenal 
cortex on female ambosexual hair growth 
has recently been emphasized. In pan- 
hypopituitarism and in Addison’s dis- 
ease, conditions in which the adrenal 
cortex is virtually nonfunctioning, axil- 
lary and pubic hair is absent. The ad- 
renal cortex in hypo-ovarian dwarfs, 
although present, is of subnormal size : 
likewise, the axillary and pubic hair is 
present but diminished in amount. The 
ovaries and anterior pituitary apparently 
exert no direct influence on ambisexual 
hair growth in the female. The main- 
tenance of ambisexual hair after the 
menopause is also an indication of the 
absence of ovarian influence. 

In the male, there may be more com- 
plicated factors influencing the growth 
of ambosexual hair. Males with pan- 
hypopituitarism, and thus secondary ad- 
renal cortical and gonadal hypofunction, 
have little or no axillary or pubic hair. 
Men with Addison’s disease have sparse 
pubic and axillary hair, although it may 
not be abundant. Testosterone has been 
found to increase the size and number 
of the pubic sebaceous glands in pre- 
pubertal boys. It would appear that male 
ambosexual hair growth is apparently 
conditioned by a synergism between the 
gonads and adrenals. 

The beard of the male would seem to 
be influenced chiefly by testicular secre- 
tions. Supporting this assumption is the 
absence of the beard in prepubertal cas- 
trates and its disappearance following 
postpubertal castration. Hypopituitary 
males, who have secondary hypogonad- 
ism, likewise have no beard. Men suf- 


fering from Addison's disease do not 
experience such loss. 

The ambosexual hair in both sexes, 
and the heard in male.'*, are diminished 
or absent in im xedeina. 

Although the general body hair is sup- 
posedly uninfluenced by endocrine fac- 
tors, clinical observation would seem to 
indicate that this is not entirely true. 
One of the characteristic features of 
patients suffering from panhypopitui- 
tarism is the virtual absence of body 
hair. These effects may, of course, he 
mere reflections of a generally altered 
metabolism. 

There are two major influences on 
hair growth, one constitutional, the other 
humoral. The constitutional factor is the 
capability of response of each individual 
follicle to endocrine stimuli. The im 
mend factor represents the various hor 
mones supply i tig the .stimulus for hair 
production to those follicles inherently 
sensitive to their action. < Uher local 
factors such as follicular nutrition, nerve, 
and blood supply must also exert their 
effect. 

Since the control of mutual hair 
growth is still obscure, am discussion 
of the causes of pathological hair growth 
is difficult. Hirsutism is defined as ex 
cossive hair growth, but there is no 
clear-cut distinction as to what !>pe of 
hair is involved. Also, there is a tremen 
dons variation in the quantity and disiri 
button of body hair in normal subjects. 
Redlieh has classified hair distribution 
in the male, but he included only body 
hair patterns, which are presumable less 
affected by endocrine factors, 

Schwartz quotes some of the continen- 
tal literature reporting hirsutism 
dated with teratoma, neurites, mumps, 
and encephalitis. 

Clinical Material - Thirty three pa- 
tients have been observed during a jx*- 
riod of three years. The patients ranged 
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from nineteen to sixty-seven years of 
age. Twenty- two of the group were mar- 
ried and the majority were hirsute before 
their marriage. 

Since hirsutism occurs either in the 
presence of some pathologic lesion, or 
as an abnormal response during some 
physiological state, we employed the 
following classification in cataloging our 
patients. 

L. Permanent llirsuitism — 

Pituitary 

A’, Adrenal cortex 
O'. Gonads 
D. Hypothalamus 

A'. Other lesions (pinealoma, thymoma, 
etc.) 

A'. Idiopathic: 

1. Postpubertal 

2. Postpregnaney 
d. I ’ostmenopausal 

4. Genetic 

a. Familial 

b. Racial 

5. Unclassified 

II. Transient Hirsutism — 

Pregnancy 

Therapeutic 

Other causes (burns, etc.) 

In our series of thirty-three patients, 
twenty-nine fall into “the idiopathic’' 
class. Of these, twenty are of the post- 
menarcheal type, four postpregnancy, 
two postmenopausal, two familial, and 
one unclassified. Four additional pa- 
tients (one pseudohermaphrodite, one 
acromegalic, and two cases of transient 
hirsutism) are discussed separately. 

One patient had auburn head, pubic, 
and axillary hair. Soon after puberty, 
she developed an extension of her pubic 
hair over her abdomen. Two distinct 
abdominal triangles with opposing bases 
resulted, one of auburn hair, represent- 
ing the original normal female distribu- 
tion, and the other of black hair, indi- 
cating the more recently acquired male 
escutcheon. 


Two of our patients, each Italian, were 
excellent examples of familial hirsutism. 
One had three hairy sisters, a hirsute 
mother and grandmother. She had heavy 
facial hair, male pubic hair distribution, 
and marked increase in hair over her 
extremities and shoulders. The other 
patient had five daughters and several 
granddaughters who showed marked 
generalized hirsutism. Even the five- 
year-old granddaughter of this patient 
had a well defined mustache and begin- 
ning facial hirsutism. None, however, 
displayed male pubic hair. 

Two patients were representatives of 
the postmenopausal type. Both had typ- 
ical sparse, long, curly chin hair and well 
marked mustaches. Otherwise, their body 
hair was normal. 

Two patients (M. J. and M. M.) 
displayed mustaches only, unassociated 
with abnormal body hair. 

Aberration in sexual structure and 
function is an integral part of hyper- 
adrenocorticism. It is classically asso- 
ciated with weakness, genital and breast 
atrophy, and sexual underfunction. The 
adrenogenital syndrome involves an over- 
production of androgenic, anabolic fac- 
tors, and is associated with increased 
strength, good musculature, and genital 
hypertrophy. 

The effects of androgenic overproduc- 
tion depend upon the time of its occur- 
rence. If the process begins in utero, 
pseudohermaphroditism results; if it is 
delayed until sexual maturity is attained, 
the adrenogenital syndrome ensues. An 
enlarged clitoris is one of the classic 
signs of this latter disease. 

The clitoris was definitely enlarged 
in eleven of these patients. In each there 
was also a male configuration of pubic 
hair. They were among the most bearded 
of the group. 

In fifteen patients, the labia majora 
were hypertrophied, two had infantilism 
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of the internal pelvic structures. Another 
was found to have atrophic ovaries at 
operation. The rest had apparently nor- 
mal internal pelvic organs. 

In these twenty-nine patients, men- 
struation was normal in sixteen, and 
irregular in twelve, often with six-month 
intervals between periods. One patient 
had never menstruated. Four of the 
eleven patients with clitoral enlargement 
had perfectly normal periods. Libido 
was low or absent in twelve patients, 
apparently normal in the remainder. 

The breasts were well developed in 
twenty-seven patients ; in fact, there was 
a tendency toward increased develop- 
ment. 

Obesity is a counterpart of adrenal 
cortical hyperfunction, especially the 
Cushing syndrome. Recently, however, 
it has been emphasized that this obesity 
is not extreme and may be merely a 
redistribution of fat, which may give a 
superficial appearance of obesity. The 
actual weight of children with adreno- 
cortical “obesity” is not greatly in- 
creased over the average. That adrenal 
cortical “obesity” is actually fat and not 
merely tissue fluid was recently reported. 

By comparing the actual weight with 
the ideal weight of each patient for her 
height and age, it was found that there 
was an actual increase in weight present. 

The fat in our patients was largely 
confined to the trunk. The arms and 
legs were inclined to be normal or even 
slender. Most of the group had broad 
faces, thick necks, and heavy shoulders. 
Usually, the abdominal fat panniculus 
was increased, and the hips broad and 
fat. In none was the fat painful to pres- 
sure. The obesity did not seem refrac- 
tory to weight reduction. 

It is often assumed that acne is re- 
lated to excessive androgen formation 
and acneiform lesions are frequently 
described with Cushing’s syndrome. 


Marked acne was observed in live of 
this group, slight acne in two others. 

Reddish-purple striae on the abdomen 
and shoulders were noted in seven pa- 
tients. Eight of the group complained 
of the appearance of ecchymows upon 
relatively slight trauma. 

Benign hypertension was found in six 
patients, all of whom wert* over forty- 
two years of age. 

Mild diabetes is one of the features 
of certain types of increases! adrenal cor- 
tical function. The diabetes of hyper- 
adrenalcorticism is insulin resistant. 

Five of our patients had classical dia 
betes mellitus. All were insulin insensi- 
tive as measured by the foregoing test. 
Fourteen of the remaining twenty four 
showed abnormal glucose insulin toler- 
ance curves. AH of the patients except 
one were obese. 

In the female, it is believed that all 
of the 17-ketosteroids are produced by 
the adrenal cortex. 

Tn this laboratory, the normal range 
of excretion of total Uetosteroids in adult 
females is from 5 to 10 mg. per 24 
hours. Collect toils were ahvavs made 
when the patients were in excellent 
health and free of the most trivial infer 
tions, since even mild infectious states 
are known to lower steroid output. It 
will he noted that the great majority of 
these patients had 24 hour 17 ketoste 
roid excretions within the norma! range, 
or in a range considered definitely sub 
normal for adult women. This latter 
finding has surprised us considerably, 
and we are unable to explain it. Some 
wluit high values were found in four 
patients, all of whom showed severe 
virilizations. Three patients also exhib- 
ited slightly elevated values. The first 
two of these exhibited hyjtertrophy of 
the clitoris. 

Radiographic Studies Roentgeno- 
grams of the skull, sella, spine, j*elvis, 
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and long bones were obtained in each 
case. In each, the sella turcica was nor- 
mal. No abnormalities were detected in 
the long bones, or epiphyses. Two pa- 
tients showed slight osteoporosis of the 
spine. One of these probably had post- 
menopausal osteoporosis, while the other 
patient had Cushing’s syndrome. 

All patients had flat films of the 
abdomen for kidney outline and position. 
If any displacement was noted, intra- 
venous or retrograde pyelography was 
then employed. We did not feel that 
perirenal air injections for roentgen o~ 
graphic studies were justified in most 
of these cases. 

Qualitative test of the urine (Sulko- 
witch test) showed no evidence of hyper- 
calcinuria save in one case. Red blood 
cell counts and hemoglobin determina- 
tions gave no evidence of polycythemia. 
In seven of the more severe cases, esti- 
mations of sodium, potassium, chloride, 
and C0 2 were performetd, but no devia- 
tion from the normal was observed. 

Estimations of gonadotropins were 
made in several cases. It is interesting 
that in two instances, although the pa- 
tients were still menstruating, assays of 
the urine for the follicle-stimualting hor- 
mone showed that more than 10 rat units 
were excreted per 24 hours, indicating 
hyperfunction of the pituitary gland. 

CASE REPORTS 

Case 1 — A nineteen-year-old student nurse 
was admitted to the hospital May 27, 1941, be- 
cause of a typical attack of renal colic on the 
left. At the age of twelve she began to have 
painless menstrual periods of eight days’ dura- 
tion occurring at intervals of two to four months. 
For five months before this hospitalization, she 
had had no menses. At seventeen, she noticed an 
abnormally large amount of hair on her face, 
abdomen, arms, and legs. Soon it became neces- 
sary for her to shave daily. She had a large 
head and neck, broad shoulders, and narrow 
hips. The excess adipose tissue in the head and 
neck stood out in great contrast to very small 
amounts elsewhere. The breasts were relatively 


small. Many muscle patterns in the extremities 
were readily noticeable. She weighed 137 pounds 
and was 68 inches tall. There were patches of 
brown pigment over the chin, neck, axillae, 
areolae, breasts, and abdomen. A heavy beard 
was present and there was a moderate increase 
of coarse black hair over shoulders, extremities, 
and abdomen. A male escutcheon was noted. 
There were no striae. Acne was not present. 
The blood pressure was normal. The labia 
majora were distinctly large and pouty and the 
clitoris was twice normal size. The uterus and 
ovaries seemed to be normal. 

Red, white, and differential blood cell counts 
were normal. The Sulkowitch test for calcium 
gave a strong reaction, even after the patient’s 
diet had contained only a small amount of cal- 
cium for three days. Blood chemical studies 
showed the sodium to be 141 m. eq. per liter, po- 
tassium 4.5 m. eq. per liter, nonprotein nitrogen 
34 mg. per 100 cc., calcium 10.2 mg. per 100 cc., 
phosphorus 3,8 mg. per 100 cc , phosphatase 3.4 
Bodansky units, cholesterol 154 mg. per 100 cc., 
and total protein 7.1 gm. per 100 cc. Roent- 
genograms of the sella turcica, chest, hands, 
humeri, femora, and pelvis were normal. The 
development of the bones was in accordance 
with the age of the patient. Pyelograms showed 
two small calculi in the left renal pelvis, and a 
small one in the right renal pelvis, but no dis- 
placement of either kidney. 

An assay of a twenty-four-hour specimen of 
urine for 10 rats units of follicle-stimulating 
hormone was negative. The excretion of 17- 
ketosteroids was found to be 7.4 and 10.3 mg. 
during two periods of twenty-four hours. In 
the latter specimen, 10,1 mg. of the alpha frac- 
tion were present. Stained smears of vaginal 
scrapings taken at intervals showed an estrin 
effect but never a luteal effect. 

On July 21, a left pyelolithotomy was per- 
formed. The left adrenal was found to be some- 
what enlarged and about one half of it was 
removed. Cut section showed the center to be 
thicker than normal and fat stains revealed an 
excessive quantity of lipoid. Within a week 
after operation, the patient had her first men- 
strual period in six months. The flow lasted for 
seven days and was associated with cramps, 
suggesting that a secretory endometrium was 
present. An endometrial biopsy obtained one 
day before the next period, one month later, 
demonstrated a secretory endometrium. Follow- 
ing operation no change in the hair growth was 
noted, but there was a slight increase in breast 
development. There were 13.4 mg. of 17-ketos- 
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teroids, 10.0 m the alpha fraction, excreted on 
August 22, and the total excretion on August 
30 was 6.8 mg. The serum sodium and potas- 
sium remained normal. 

By this time we had some evidence that the 
patient was suffering from hyperadrenocorti- 
cism which presumably had resulted from the 
excessive production of adrenotropic hormone. 
Experience has illustrated that in patients with 
disorders of the type encountered here, neither 
roentgenotherapy nor surgery directed toward 
the adrenals or pituitary has been of much aid. 
Thereupon, we attempted to produce an ''anti- 
hormone effect” by the prolonged administra- 
tion of adrenotropic hormone. On Septemebr 3, 
she began receiving subcutaneous injections of 
adrenotropic hormone, 1 cc. daily. Five days 
later, the dosage was increased to 1 cc. twice 
daily, and this was continued until October 9. 
During the course of treatment the only clinical 
change observed was that the patient developed 
an increased desire for salt and complained of 
slight sensitivity to cold. On September 14, the 
excretion of 17-keto steroids was 7.0 mg., 6.6 mg. 
of which was in the alpha fraction ; October 5, 
the excretion was 13.3 mg. with 11.2 mg. in the 
alpha fraction. No change occurred in the serum 
sodium or potassium. 

For two months after the adrenotropin ther- 
apy, no treatment was given. During this time 
the patient’s clinical status remained unchanged. 
On October 28, a glucose insulin tolerance test, 
using 65 gm. of glucose, orally, and 6.5 units 
of insulin, intravenously, yielded evidence of 
insulin resistance as indicated by the following 
changes in blood sugar, expressed as milligrams 
per 100 cc. of blood: 84, 105, 137, 151, 171, and 
154, the specimens having been obtained at 0, 
20, 30, 45, 60, and 120 minutes after the test 
was begun. Urine specimens saved over a period 
of four days (December 13 to 17) contained an 
average of 12.5 mg. of 17-ketostejroids per day. 
Thus it would seem that the adrenotropin ther- 
apy had afforded no definite benefit. 

We next • considered the possible effects of 
the administration of ovarian hormones in large 
doses. We treated our patient with a large 
amount of progesterone, 25 mg. intramuscularly 
daily, for two months, during the last month of 
which 1.66 mg. of alpha estradiol benzoate was 
given intramuscularly three times weekly. 

During treatment, a definite enlargement of 
the breasts and hips resulted, but there was no 
change in the hirsutism. The progesterone ther- 
apy given alone or in conjunction with alpha 
estradiol benzoate had no definite effect on the 


nitrogen, sodium, potassium, or calcium bal- 
ances, The excretion of Iz-ketosten was less 
(average of 5.1 mg. daily for four days) at the 
completion of therapy than had been found at 
any other time. However, a determination of 
the 17-ketos teroids one month later showed a 
return to the previous high level. 

The patient developed an attack of renal colic 
on the right, and passed a small stone in the 
urine. A roentgenogram of the abdomen showed 
several small stones in the right kidney. On 
March 29, 1942, the right adrenal and kidney 
were explored surgically. The adrenal tissue 
otherwise appeared normal. A tuberculous sinus 
developed at the operative site and required 
several months to heal. 

On July 17, 1942, the 17 ketostemid excretion 
was 16.3 mg. It is to he emphasized that this 
was one of the highest values obtained in this 
case and was determined after the patient had 
been in bed several months with a chronic infer™ 
tion — factors which tend to lower the 17-ketos- 
toroid excretion. On December <t and December 
30 she excreted 1.9 and 4.3 mg. of 17 ken ste- 
roids, respectively. 

Case 2 L. T., physical examination revealed 

an obese, hirsute woman with vague abdoue 
inal tenderness. Laboratory examinations were 
within normal limits. The 17 ketosteruid esti- 
mation was 12 mg. per twenty four hours. 
Intravenous pyelograms showed partial fixation 
of the left kidney; perirenal insufflate ms were 
not conclusive but it was thought that there 
was enlargement of the left adrenal She uas 
discharged without further study. 

She was admitted to the medical wards of 
the Massachusetts Memorial Hospital on 
March 18, 1943, complaining of a progression 
of her hirsutism. She stated that she had 
gained 20 pounds in weight in the past three 
years, and had noted a definite increase in 
strength. Her voice had grown deep and had 
"cracked” several times while singing. Her 
skin had become increasingly greasy, acne had 
been present for eight or nine months, and some 
purplish-red striae had appeared over her aims 
and shoulders. Her face hat! become broad. Her 
catamenia had begun in her teens and had Wen 
regular until about one year previously, I luring 
the year preceding this hnspitalhixfinit, her 
periods were often seven to eight weeks apart 
and lasted for intervals varying from three to 
seven days, 

The skin was moist and pink; striae were 
present over the deltoid region ami abdomen; 
acne was marked, especially on the face. The 
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hair was increased greatly on the face, fore- 
arms, legs, and around the nipples. The pubic 
hair followed a male pattern. The visual fields 
were normal. The thyroid gland was normal 
in size. The heart and lungs were normal. 
There was slight tenderness of the right kidney, 
where it was thought there was a palpable mass. 
Pelvic examination revealed normal labiae, a 
normal clitoris, and a retroverted uterus. 

The red, white, and differential blood cell 
counts and urinalyses were normal. The spine 
showed some scoliosis in the dorsal region with 
slight decalcification. A twenty-four-hour speci- 
men of urine gave a negative assay for 10 rat 
units of follicle-stimulating hormone. There 
were 12 mg. of 17-ketosteroids excreted in the 
urine in twenty-four hours. The perimetric 
fields were normal. 

Because of the sudden progressive nature of 
her symptoms and the questionable enlargement 
of the left adrenal suggested by perirenal insuf- 
flation, the patient underwent an exploratory 
laparotomy on April 14, 1943. At operation, an 
abnormal mass was thought to exist at the 
upper pole of the left kidney. The right adrenal 
was not enlarged. Both ovaries were small and 
atrophic. The uterus was slightly enlarged and 
contained fibroids. On June 6, 1943, a left 
adrenalectomy was performed. Although at 
operation the left adrenal gland was thought to 
be somewhat enlarged, the pathological report 
was “histologically normal adrenal.” 

She was discharged on June 19, 1943. Soon 
after her operation, the patient stated that she 
felt weaker, and also that her beard required 
less attention. She lost 30' pounds and her 
periods were reestablished at monthly intervals. 
Despite her statements, we have observed no 
effect on her hirsutism. 

Case 3 — A forty-two-year-old white female 
was admitted to the Thorndike Ward on August 
20, 1943, complaining of uncontrolled diabetes 
for some years, increased facial hair, and pain 
in the back. 

Menarche occurred at eleven years and men- 
struation was often grossly irregular. She suc- 
cessfully underwent seven pregnancies, the last 
at the age of thirty- two years. Ten years pre- 
vious to admisison (almost immediately after 
her last delivery) she noted the onset of polyuria 
and polydipsia. At this time glycosuria was dis- 
covered. She continued to lactate for several 
years and noted the growth of a heavy black 
beard, which progressed to date and which 
required daily shaving. The hair of her head 
had thinned. The patient had been obese for 
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about fifteen years, her greatest weight being 
225 pounds. 

About nine years before admission, she was 
operated upon for an ovarian cyst. She recov- 
ered successfully and was dicharged on a diet 
of 70 units of insulin daily, which did not 
adequately control her diabetes. Her diabetic 
state remained uncontrolled despite numerous 
attempts to improve it. 

In March, 1941, she was admitted to the 
Massachusetts General Hospital, where it was 
found that she had diabetes of the insulin-resist- 
ant type, as evaluated by insulin and glucose- 
insulin tolerance tests. 

The patient was given a ketogenic diet, with- 
out insulin (although she had been taking 70 
units previous to admission). She did not 
develop ketosis and noted no subjective change 
except increased weakness. When she was given 
a normal diet, she felt better but there were no 
appreciable changes in her blood or urinary 
finding. 

In June, 1941, she was admitted to the Massa- 
chusetts Memorial Hospital complaining of 
headaches. Her blood pressure was 142 mm. 
Hg systolic and 100 mm. Hg diastolic. A lum- 
bar puncture, performed to relieve the head- 
aches, showed an initial pressure of 220 mm. 
of water (although the patient possibly was 
not relaxed). An intravenous pyelogram was 
interpreted as showing an enlarged left kidney. 
The 17-ketosteroid excretion was 18 and 14.4 
mg. per twenty-four hours respectively, on two 
occasions. A later course of roentgen-ray ther- 
apy directed to the pituitary had little apparent 
effect on her diabetes. 

Physical examination revealed a middle-aged 
woman with plethoric features and marked gir- 
dle obesity. The blood pressure was 140 mm. 
Hg systolic and 90 mm. Hg diastolic. Black 
hair was present in increased amounts on the 
upper lip, chin, arms, legs, and abdomen, the 
latter having a male pattern. The skin was thin, 
reddish-purple striae were present over the 
shoulders and hips, and the superficial veins 
were prominent. There were one or two (spon- 
taneous) bruises on her lower extremities. The 
thyroid was palpable and there was a firm 
nodule to the right of the isthmus. The lungs 
and heart were normal. The abdomen presented 
a large panniculus of fat; no internal organs 
or masses were palpable. Pelvic examination 
revealed hypertrophy of the major and minor 
labiae, and a clitoris about twice the normal size. 

Blood cell counts were normal. Repeated 
urinalyses showed a 4 plus sugar reaction. 
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Fasting blood sugars varied from 180 to 252 
mg. per 100 cc. There were 95 m. eq. of chloride 
per liter of serum; total protein, 6.9 gm. per 
100 cc. of serum. The glucose and insulin tol- 
erance test gave the following values : 204, 222, 
270, 292, and 345 mg. of sugar per 100 cc. of 
blood, the samples having been taken at 0, 30, 
60, 90, and 120 minutes respectively. Two 
determinations of the basal metabolic rate were 
within the normal range. Roentgen rays of the 
sella turcica and intravenous pyelograms were 
normal. 

On September 8, 1942, she was discharged on 
her previous diet of carbohydrate 150, protein 
70, fat 60, and was told to take 24 units of 
protamine insulin daily before breakfast. She 
has been taking thiouracil, 0.2 gm., daily for 
eight months, but has noted no change in her 
hirsutism. 

Discussion — These three patients pre- 
sent certain of the manifestations of 
Cushing’s and of the adrenogenital syn- 
drome. Recently, another such patient 
has been reported, again emphasizing 
the inadequacy of our diagnostic aids, 
Together, these three cases also provide 
all the comment necessary on the ineffec- 
tuality of surgery, roentgen, and medical 
therapy on the progress of the hirsutism. 

Hirsutism Associated with 
Acromegaly 

Hirsutism is sometimes associated 
with acromegaly. One such case was 
observed in our group. 

Case 4 — A fifty-year-old white unmarried 
female was admitted on July 11, 1941, in marked 
cardiac failure. Twenty years previous to her 
admission her features grew coarse, her hands 
enlarged, her voice deepened, and headaches 
began to accompany her menses. Seventeen 
years before admission she underwent a leio- 
myomectomy , followed by amenorrhea, which 
persisted until two years previous to admission, 
when she had several normal catameniae. Amen- 
brrhea then recurred. Sixteen years prior to 
the present entry, she developed diabetes mellitus 
and thyrotoxicosis. An adenomatous colloid 
goiter was removed. Six years later, hirsutism 
developed. During the four years preceding 
admission, fasting blood sugars ranged from 
178 to 322 mg. per 100 cc., and blood pressures 


from 210 mm. Hg systolic and 110 min. ITg 
diastolic to 140 mm. Hg systolic and 80 mm. I Ig 
diastolic. 

Physical examination revealed an orthopneie, 
well nourished, middle-aged woman with acro- 
megalic features. The upper lip and jaw were 
very hairy. The skin was thick and coarse. The 
hands and feet were large. The temperature 
was 98° F. ; pulse, 100; respiratory rate, 30 per 
minute, and blood pressure, 148 mm. Hg systolic 
and 112 nun. Hg diastolic. A thyroidectomy 
scar was present, and an increased amount of 
adenomatous thyroid tissue was palpated. The 
lungs revealed dulness and moist r files at the 
left base posteriorly. The heart was enlarged, 
and there was a systolic murmur at the apex. 
The liver was enlarged and tender. The pubic 
hair had a male pattern, but there was no hyper 
trophy of the clitoris. There was extensive pit- 
ting edema of the ankles, legs, and sacrum. The 
neurological examination was normal. 

Laboratory tests revealed the following: 
Blood cell counts were normal. Numerous 
urines showed 1 plus to 4 plus albumin, and no 
sugar. The nonprotein nitrogen was 25 mg, per 
100 cc*; chlorides, 100 m. et|, per liter; tholes 
trol, 250 mg. per 100 cc. ; cab imu, 10 me p u lOH 
cc. of serum ; phosphorus, 3.0 mg. per 100 re, of 
scrum; phosphatase, 4.5 Bodansky units; total 
protein, 5 gm, per B4) re. Xumroms tasting 
blood sugars were less than 120 mg. per 100 er., 
with one exception, which was 175 mg. per 100 
cc. The roentgen ray of the skull was inter 
preted as showing Paget's disease; roentgen 
rays of the hands showed elongation of the 
first metacarpal s. The basal metabolism was 
minus 12 per cent (after partial recovery ftoin 
cardiac failure). The follicle -stimulating hor- 
mone assay was positive for 18 rat units. The 
17-ketosteroid excretion was 4 mg, per twenty - 
four hours. A glucose insulin fuleraiae test 
showed values of 107, 144, X 175, 232 mg. pel 
UK) cc., specimens having {seen taken at 0 , 30% 
60% 90% and 120-mimste intcivuL. 

Postmortem Hxomimtim The r.vhtnu! ap 
pearancc was that already noted in the ante* 
mortem examination. The liver was shghft\ 
enlarged (2480 gnU, extending 4 cm below 
the costal margin. The spleen (320 gm.) showed 
a small area of infarction. The pleural rauty 
had many adhesions un the right, with u small 
quantity of serous fluid in the right base. The 
heart (620 gm.) showed hypertropbv of both 
ventricles and considerable dilatation of the 
right auricle. Both coronary artcises were 
atheromatous. An adherent, pale-gray thrombus 
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was present over both surfaces of the anterior 
half of the interventricular septum. 

The examination of the endocrine organs was 
as follows : 

Pituitary — The organ weighed 1 gm. The 
anterior lobe contained a soft necrotic area, 
which comprised one third' of its bulk. Histo- 
logically, it was found that much of the anterior 
lobe consisted of a pituitary eosinophilic ade- 
noma largely destroyed by a recent infarct. The 
cells of the remaining portion of the gland 
showed a predominance of basophiles. 

Thyroid — The lateral lobes were of usual 
size, and contained numerous cysts and much 
fibrous tissue. Microscopically there was great 
variation in the size of the follicles, most of 
which were filled with old colloid. There was 
no epithelial hyperplasia. 

Adrenals — The right adrenal weighed 16 
gm., the left 12 gm. They were firm, and there 
was a very deep yellow color of the cortex. 
Histologically, there was no hyperplasia of the 
cortices. 

Genital Organs — The uterus was small and 
firm, displaying an inactive endometrium. The 
ovaries were small (S cm. in diameter). No 
follicles were seen. 

The pancreas and parathyroids were not 
grossly or histologically remarkable. 

Discussion — This patient’s clinical 
history suggests that twenty-five years 
previous to our observation, she began to 
develop her pituitary tumor. The head- 
aches at this time were probably due to 
enlargement of the neoplasm. In re- 
sponse to increased growth hormone 
production, her features grew coarse, 
and her hands and feet enlarged. A few 
years later, presumably as a response to 
increased thyrotropic and pancreatropic 
stimulation, she developed hyperthyroid- 
ism and diabetes mellitus. As evidence 
of probable adrenal stimulation are the 
hirsutism and amenorrhea. About two 
years before her final admission, some 
reverse of a previously progressive proc- 
ess seems to have occurred. This was 
not brought about by the infarct found 
at postmortem examination, however, 
since the latter was of more recent occur- 
rence. She had the onset of myxedema- 


tous symptoms, concurrent improvement 
of her diabetes, and occasional menses. 
Despite improvement in most of her 
findings, the hirsutism did not disappear. 
It is also interesting that the case shows 
marked secondary adrenal hypertrophy 
which probably explains the persistence 
of facial hair. A similar case of acro- 
megaly reported by Kennedy (quoted 
by Schwartz) underwent a posthypo- 
physectomy remission of all symptoms 
save the hirsutism. The low 17-ketoste- 
roid excretion in this patient was prob- 
ably due to poor clinical status. 

One patient had hyperplasia of the 
gums similar to the “partial acromegaly” 
described by Zondek. This may be 
merely a congenital characteristic, how- 
ever, since it has occurred in other 
members of her family. 

Hirsutism Associated with Adrenal 
Disease — Pseudohermaphroditism — 
According to the most accepted concepts, 
the pseudohermaphrodite represents vir- 
ilization due to adrenal hyperfunction. 
We have observed one such case which 
exhibited “hirsutism” as a precocious 
appearance of abundant axillary and 
pubic hair. 

Case 5 — An eight-year-old white girl was 
admitted to the Massachusetts Memorial Hos- 
pital September 21, 1943. Her birth history 
was normal. At the age of one year, a doctor 
had noted unusual clitoral enlargement and had 
advised investigation. The family noted progres- 
sive enlargement of the organ but deferred treat- 
ment. The patient had always exhibited thor- 
oughly feminine habits and was unaware of her 
abnormality. The family history was irrelevant. 

The physical examination revealed a shy, 
feminine-acting girl, with a very deep masculine 
voice. She was slender and her body habitus 
was masculine. She was the size of a twelve- 
year-old girl, weighing 91 pounds and measuring 
57 inches in height. Her strength was distinctly 
better than normal. The blood pressure was 
150 mm. Hg systolic and 70 mm. Hg diastolic. 
She had considerable facial acne. The skin was 
seborrheic. The pubic and axillary hair was 
well developed. The thyroid was not enlarged. 
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The heart and lungs were normal. No abdom- 
inal masses could be palpated. Pelvic examina- 
tion revealed well developed labiae majorae 
covered with abundant hair. The clitoris was a 
large, penislike structure, three inches in length, 
with a well-developed glans. On the inferior 
surface, a frenulum was present, running back 
into the vestibule. On the inferior aspect of the 
frenulum was several openings, one of which 
proved to be the urinary meatus. Cystoscopic 
examination revealed a normal bladder. The 
vagina was well developed. 

Laboratory studies revealed the following : 
Red, white, and differential blood cell counts 
and urinalyses were normal. The basal meta- 
bolic rate was plus 2 per cent. The fasting blood 
sugar was 94 mg. per 100 cc. ,* total protein, 
7.0 gm. per 100 cc. of the plasma; calcium, 10.9 
mg. per 100 cc. of serum; phosphorus, 3.8 mg. 
per 100 cc, of serum; alkaline phosphatase, 11.4 
Bodansky units ; sodium, 336 mg. per 100 cc. of 
serum. The glucose tolerance test gave the fol- 
lowing values : 125, 89, 100, and 60 mg. per 100 
cc., the samples having been taken at 0, 30, 60, 
and 120 minutes. The insulin tolerance test gave 
values of 111, 80, 85, and 90 mg. per 100 cc., 
the samples having been taken as above. Intra- 
venous pyelograms were normal. The sella 
turcica was normal. Roentgen rays of the long 
bones and epiphyses showed development con- 
sistent with that of a fourteen-ycar-old girl. 
There were 8.4 and 14.1 mg, of 17-ketosterokl$ 
excreted per twenty-four hours in two samples 
assayed. 

On October 8, 1943, an exploratory laparot- 
omy was performed. The uterus, tubes, and 
ovaries were normal. Both adrenals were pal- 
pated, and the right was thought to be enlarged. 
On November 26, 1943, through a right lumbar 
incision, the right adrenal gland was found to 
be ‘/larger than an adult's adrenal gland." A 
resection of one half of the gland was performed, 
since the size of the other gland was unknown. 
Histological examination of the resected adrenal 
revealed cortical hyperplasia. 
b Six months following the operation, the pa- 
tient s voice was of higher pitch, although still 
resembling that of a boy. Acne was much im- 
proved. There was some increased areolar pig- 
ment and beginning mammary development. The 
genitals were unchanged, The laboratory studies 
were essentially unchanged. The 17-ketosteroid 
excretion, however, had dropped to 3.8 and 4,4 

mg. per twenty-four hours, in two samples 
analyzed. 


This patient is a classical example of pseudo 
hermaphroditism, presumably resulting from 
adrenal cortical hyperplasia. Actually, it is the 
adrenogenital syndrome, beginning in embryonic 
life. The body cells are in the process ,,f differ- 
entiation and the effects of increased androgen 
production are marked. The causative etiolug. 
ical lesion may be an adrenal tumor, adrenal 
hyperplasia, or a hyperfunction of some andro- 
genic adrenal component (such as the X z»»neh 

The effects of operation on the appearance of 
this girl are marked. There has been a definite 
diminution in androgenic influences as demon- 
strated by the beginning breast development, 
increase in vocal pitch, and lessened nene. The 
drop in the 17*ketosteroid excretion is a good 
chemical indication that there has been a diminu 
tion of the androgenic function of the adrenal. 
The genital malformation will undoubtedly re- 
quire plastic surgery. 

Case 6 -A, (\. aged twenty -eight, a white 
primagravida, was examined on September IT 
1941. The patient stated that her boa nr mtuial 
period had occurred on July 23, 1**41. In Sep- 
tember, 1041, she first noted the appearance of 
rapidly growing blackish hair on her malar end 
nences* ear lobes, eyebrows and upper lip, I tv 
October, 1941, her chin, nunmut \ areolae, 
arms, and legs were involved, She had always 
had a male pubic distribution, but this had 
increased. The patient was not at all prutnrhrd 
over her hirsutism, since her mother ah o had 
been hirsute during pregnancy , and had lost 
all the abnormal hair postpartum, 

Past history revealed that s\w had always 
been a “big girl." At eleven yrai s she had 
weighed 125 pounds. Her catamenia began at 
eleven years, had man red r\e*y tu< nt\ right 
days, fur a five-day period. 

Physical examination revealed ;m obese young 
woman with marked hirsutism, The teinpe* at we 
was 98.6° I\, pulse 90* respiratory rate 29 per 
minute, weight 179 pounds and height ft? iiuhes 
The blood pressure was 12$ mm. I Ur \W*4ir 
and 75 mm. Hg, diastolic. Coarse (dark bait 
covered her upper lip, cheeks* thin, and jaw* 
and grew out of her cars and ear h There 
was increased hair on the legs ami forearms, 
and a pronounced male pubic hair growth was 
present. The areolae of the nipples were sur- 
rounded by ten or twelve long dark hairs. The 
thyroid was diffusely enlarged, The clitoris 
was slightly hypertrophied, Pelvic findings were 
consistent with pregnancy of three months* 
duration. Examination was normal. 
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Roentgen rays of the sella turcica were nor- 
mal. The basal metabolic rate was minus 10 per 
cent. The 17-ketosteroid excretion was succes- 
sively 15.04 and 13.92 mg. per twenty-four hours. 

The hirsutism continued to increase until 
February, 1942. Spontaneous depilation then 
occurred beginning about the ears and right 
side of the face. Later, the hair on the abdomen 
and large patches on the thighs were denuded. 
The clitoris remained enlarged. In February, 
1942, the patient had some vaginal bleeding 
which stopped spontaneously. 

The patient went into a twenty-hour labor 
on May 13, 1942. She had some uterine inertia 
and was delivered with low forceps. The child 
was given early formula feedings because of 
oligogalactia. The hirsutism was still present 
at delivery but disappeared entirely postpartum. 

Comment — It is known that the 
adrenal enlarges in animals during preg- 
nancy. The hirsutism seen in human 
females during gestation is due presuma- 
bly to similar adrenal hyperfunction. The 
fact that relatively few patients suffer 
from transient hirsutism of pregnancy 
suggests that other factors are also 
implicated. This patient had a familial 
history of hirsutism which suggests that 
genetic factors are involved. This case 
has several other points of interest. Al- 
though she was not hirsute previous to 
her pregnancy, her “bigness,” obesity, 
and male hair distribution are reminis- 
cent of our “idiopathic” hirsute group. 
Whether the clitoris 'jvas enlarged before 
her pregnancy or as a result of it cannot 
be stated. The threatened abortion, 
uterine inertia, and oligogalactia also 
seem to indicate some lowering of typ- 
ical feminine function, possibly due to 
androgenic influences. The beginning 
depilation before the delivery of this 
patient is difficult to explain. However, 
it has been shown that estrogen excre- 
tion increases about the sixth month of 
pregnancy. It was at this time that the 
patient began to lose her hirsutism. With 
the increase in estrogens, we might pos- 
tulate that the estrogenic-androgenic ratio 


reached a better balance and the hir- 
sutism diminished as a result. 

Another patient with transient facial 
hirsutism of pregnancy whom we have 
seen did not lose her abnormal hair 
until after delivery. This individual was 
slender and had no family history of 
hirsutes. The 17-ketosteroid excretion 
ranged from 1.6 to 3.2 mg. per twenty- 
four hours on three occasions. The 
values are actually lower than normal. 

As has been pointed out in a recent 
editorial, the more severe the cause of 
hirsutism, the more likely the cure. 

There is general agreement that when 
the cause is a tumor, surgical removal is 
indicated. The results are often brilliant, 
with a complete reestablishment of all 
feminine functions and characteristics. 
However, even here the hirsutism may 
persist. Also, in the case of adrenal 
tumors, the opposite gland may be sec- 
ondarily atrophied and unable to main- 
tain life function. When the cause is a 
basophilic tumor of the pituitary, either 
surgical or roentgenological treatment is 
generally unsatisfactory. In the case of 
adrenal hypertrophy, resection of the 
cortex and unilateral adrenalectomy have 
caused only slight transient improvement 
in most cases. 

Synthetic and natural estrogens have 
been tried, although results have not 
been encouraging. 

Progesterone, in large doses, is re- 
ported to cause adrenal atrophy. This 
is apparently mediated through the in- 
hibition of luteinizing hormone of the 
pituitary, which is thought to stimulate 
the adrenal cortex. One attempt to 
diminish adrenal function by this means 
was an apparent failure. In four patients 
the effect of the new antithyroid drug, 
2-thiouracil, introduced by Astwood, 
has been noted. 

The four patients have been main- 
tained on thiouracil in doses of 0.2 to 
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0.4 gm. daily for ten months. Two of 
the patients who have diabetes mellitus 
have discontinued insulin and have re- 
mained without sugar in the urine while 
on the therapy. This is probably not a 
direct result of drug therapy but due to 
the fact that they have lost some weight 
and have been following their diet more 
strictly. 

One woman whose hair was quite 
gray now has a definite admixture of 
yellow. She has seen no change in the 
char acter or growth of her facial hair, 
although it is now removed with greater 
ease. After eight months of therapy 
(0.4 gm. daily), the drug was discon- 
tinued in this patient, due to the onset 
of symptoms of myxedema and depres- 
sion in her basal metabolic rate. 

Two other patients state that they do 
not shave as frequently as before the 
treatment, although we can note little 
change. The fourth woman has observed 
no effect of thiouracil on her diabetes or 
facial hirsutism. The abnormal distri- 
bution of body hair has not been affected. 

Discussion — Although the severity of 
masculinization is often suggested to dif- 
ferentiate the “idiopathic” variety from 
pituitary, adrenal, and ovarian types of 
hirsutism, our series would not bear out 
this fact. Likewise, patterns of fat dis- 
tribution, the quality and location of the 
abnormal hair produced, and the pres- 
ence or absence of clitoral hypertrophy, 
although formerly considered to be of 
great significance, are of little practical 
use in differentiating among the various 
lesions. 

In diagnosing adrenal lesions, the pal- 
pation of an abdominal mass is most help- 
ful. Careful studies of the kidney adrenal 
area with pyelograms, and possibly peri- 
renal air injections, may yield valuable 
confirmatory information. Great increases 
in 17-ketosteroid excretion, especially of 
the beta and nonalcoholic fractions, are 


valuable in diagnosing cases of adrenal 
carcinomata. Lesser increases in 17- 
ketosteroid output occur in some in- 
stances of “hyperplasia.” 

Arrhenoblastomata of the ovary are not 
usually associated with hypertension, dis- 
ordered carbohydrate metabolism, osteo- 
porosis or polycythemia. It has been 
stated that the presence of a pelvic mass, 
when associated with hirsutism, an en- 
larged clitoris and normal excretion of 
17-ketosteroids, should make one sus- 
picious of an ovarian tumor. We have 
seen one patient who had severe viriliza- 
tion, an enlarged clitoris, low 17-ketos- 
teroid assays, and a pelvic mass, whose 
ovarian “tumor” proved to he a tubo- 
ovarian abscess at operation. Similar 
findings may also occur with diffuse 
luteinization of the ovaries. If, after 
careful search, ovarian, pituitary, or ad- 
renal causes are ruled out. the case 
then becomes one of “idiopathic” hir- 
sutism. 

The relationship between heterosexual 
hypertrichosis and certain instances of 
adrenal hyperfunction has been quite 
well established. This is most clearly 
acceptable with the demonstration of an 
adrenal lesion per sc. in the case of 
pituitary tumors associated with hirsut- 
ism, adrenal hypertrophy is often de- 
monstrable, and the mechanism seems 
adequately explained by an excessive 
stimulation of the adrenal cortex by 
pituitary adrenotropins. Ovarian tumors 
associated with masculinization presum- 
ably produce substances similar in action 
to the cortical steroids. There are also 
rare masculinizing ovarian tumors actu- 
ally composed of functioning adrenal cor- 
tical cells. This is always an unsatisfac- 
tory diagnosis and especially so when we 
realize that most hairy women fall into 
this classification. At present the pathol- 
ogist can give little help in the situation 
because of current lack of methods ade- 
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quate to demonstrate altered function in 
cells which may look anatomically nor- 
mal under the usual stains. 

Summary — Twenty -nine cases of 
“idiopathic” hirsutism have been studied 
in some detail. Twenty-four of the cases 
had heavy beards requiring daily shav- 
ing; twenty-three had the male type of 
pubic hair distribution. Clitoral en- 
largement was present in eleven cases. 
Thirteen had menstrual abnormalities. 
Obesity was present in the majority. 
Glucose - insulin tolerance tests were 
abnormal in nineteen cases, suggesting 
the possibility of an insulin-resistant type 
of carbohydrate defect. The 17-ketoste- 
roid excretion was normal or subnormal 
in the majority of the group. 

The therapy of hirsutism is generally 
unsatisfactory. In our series, both hor- 
monal and operative measures were em- 
ployed without success. Four cases were 
treated with thiouracil in doses from 
0.2 to 0.4 gm. daily for eight months. 
The results were not encouraging. 


The differential diagnosis of hirsutism 
is briefly discussed. It is felt that with 
increased knowledge of histochemical 
technics, steroid chemistry and enzymol- 
ogy, many cases of “idiopathic” hirsut- 
ism will be found to have evidence of 
hyperadrenocorticism. 12 
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The remarkable results secured by 
the use of penicillin in acute broncho- 
pulmonary infections have opened an 
extensive field in research. Studies of 
methods of administration have been 
carried out to determine the effects of 
local application of penicillin and it also 
is being employed in chronic as well as 
acute pulmonary infection. As is com- 
monly the case, early reports often are 
unduly optimistic and only after many 
observers have recorded their results 
can we hope to secure a proper evalua- 
tion of these new agents. 

Penicillin in Bronchopulmonary 
Infections — The clinical use and the 


value of penicillin in the treatment of 
ninety-three patients with chronic infec- 
tions of the lungs and bronchi were 
studied by Kay and Meade. 1 They 
found it to be of greatest value in the 
treatment of acute pulmonary infections 
but as chronicity developed, it becomes 
less effective so that in the treatment 
of advanced bronchiectasis it exerts no 
permanent benefit. It, however, does play 
a useful part in the treatment of pulmo- 
nary suppuration, chronic pulmonary ab- 
scess, and fungus infections in that it 
tends to decrease the general manifesta- 
tions of toxicity, promotes symptomatic 
improvement, and aids greatly in pre- 
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paring the patient for operative inter- 
vention. 

Routine bronchoscopy was done be- 
fore, during, and after penicillin ther- 
apy. The course of the disease and the 
efficacy of the treatment were noted. 
Specimens of secretion were secured 
bronchoscopically for culture and also 
for determining the penicillin sensitivity 
of the organisms present. Although the 
quantity of sputum decreased and evi- 
dence of sepsis diminished, the bacterial 
flora was not appreciably affected. 

Chronicity in pulmonary infections in- 
troduces factors which are not found dur- 
ing the acute stage and these seriously 
impair the efficiency of penicillin. These 
factors are mechanical, consisting of tis- 
sue destruction, fibrosis, avascularity, 
and bronchial occlusion. 

The intratracheal administration of 
penicillin in the treatment of bronchiec- 
tasis and chronic bronchitis appeared to 
give more benefit in many cases than 
the intramuscular route. As much as 
thirty thousand to fifty thousand Oxford 
units of penicillin can be employed daily 
in one application to the tracheobron- 
chial tree and excellent results were ob- 
tained by this method in patients with 
chronic bronchitis and minimal bron- 
chiectasis. 

Administration of Penicillin by 
Inhalation — Hagens and his associates- 
reported their results with the use of 
penicillin by the method of inhalation. 
They employed it in patients with acute 
and with chronic infections. A total of 
twenty-two were treated. Penicillin levels 
in the urine and blood showed that the 
drug is absorbed from the lungs in suffi- 
cient quantity to offer another method 
when penicillin therapy is indicated. Be- 
cause of its local effect, it may be the 
method of choice in the treatment of 
pulmonary diseases. 


Inhalations of penicillin resulted in 
temporary improvement in bronchiec- 
tasis, but relapses occurred frequently 
after therapy was discontinued. In most 
cases, gram negative bacteria were en- 
countered. Asthmatic patients with a 
superimposed bronchial infection by an 
organism to which they possibly were 
allergic seemed to he favorably influ- 
enced by this therapy. 

Acute pulmonary conditions responded 
satisfactorily to the inhalation treatment 
and it was believed that the method 
could be used advantageously in clul 
dren and in other patients when the 
usual methods of administration of peni- 
cillin were unsuitable. 

In a series of more than J(X) patients 
that were treated by Barack's aerosol 
penicillin method, Vermil\e a highly 
recommended this technic as a valuable 
aid for the general practitioner, lie 
considered it as an effective and in- 
expensive means of treatment which 
eliminated some of the present difflcul 
ties of penicillin therapy. It can he read 
ily carried out in the office or by the 
patient in his home. This plan of ther- 
apy and technic is of particular value 
in respiratory infections, since a large 
proportion of conditions fur which pent 
cillin is required in general practice are 
acute bacterial invasions ami chronic 
infections of the upper respiratory tract. 

The diseases treated successfully in- 
cluded acute relapsing pneumonitis due 
to various cocci, tonsillitis, sinusitis, and 
sinobronchitis, pharyngitis, and intrinsic 
bacterial asthma. 

The technic is simple and consists of 
inhalation of the vaporized drug u ith 
the aid of a mouthpiece. This can he 
readily learned by patients and can Ik* 
carried out unattended except for pre- 
liminary instructions. Children as young 
as two years have been given courses 
of inhalations successfully. 
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Penicillin in Bronchiectasis — To 

determine the effects of penicillin in the 
treatment of bronchiectasis, Stookey and 
his associates 4 gave an average dose of 
1,000,000 Oxford units of penicillin to 
each of twenty-one patients with chronic 
cough over a period of eight to ten days. 
Administration was either by intramus- 
cular injection in divided doses or by a 
continuous intravenous drip. Although 
the. patients showed some improvement, 
the volume of sputum was not reduced. 
Studies of sputum showed that colonies 
of hemolytic streptococci and staphylo- 
cocci were decreased. 

In 20 per cent of the cases treated, 
most of the patients having chronic 
bronchitis associated with periods of 
activity and remission, the cough dis- 
appeared in some instances within four 
days. It would appear that penicillin 
would he of value in those cases of 
infection of the bronchial mucosa by 
pathogenic cocci that are susceptible to 
penicillin, but in cases where there are 
structural changes in the lining of the 
small bronchioles, little can be hoped for. 

May and 1 'lover 5 treated several pa- 
tients with bronchiectasis by injections 
of penicillin into the trachea between the 
cricoid cartilage and first tracheal ring. 
A preliminary injection into the trachea 
of 2 cc. of a 2 per cent solution of 
amethocaine hydrochloride was given 
to allay the cough reflex and the peni- 
cillin was injected through the same 
needle. A solution of penicillin contain- 
ing 10.000 units per cubic centimeter 
was prepared and 5 to 8 cc. injected 
rapidly through the needle into the tra- 
chea, the needle being withdrawn imme- 
diately and the patient urged not to 
cough. Posturing was employed to aid 
in getting the fluid into the bronchiec- 
tatic cavities. The patient was kept in 
this position for fifteen minutes after 
the injection. 


Daily treatments were carried out for 
eight to ten days. Of three patients 
treated, one improved, and declined 
lobectomy. A second patient was en- 
abled to get over the latter months 
of pregnancy, and a third patient, who 
was considered a poor surgical risk, 
was rendered fit for lobectomy. While 
it is inevitable that bronchiectatic cavi- 
ties will become reinfected, and it is 
too early to give any opinion concern- 
ing the length of time that they will 
remain sterile, the treatment does pro- 
vide at least temporary improvement in 
patients in whom the predominant or- 
ganism is penicillin sensitive. 

Sulfonamides and Allergy Man- 
agement — In a study of bronchiectasis 
from the standpoint of allergy and also 
of treatment, Thomas and others 6 found 
that of 190 consecutive cases, approxi- 
mately one half had major allergy of 
the respiratory tract. A study of sev- 
enty-five selected cases was carried out 
to evaluate sulfonamide therapy and 
allergy management in treatment. In 
fifty-five of these, an allergy of the 
respiratory tract was found to be an 
etiologic or complicating factor. Twenty- 
three cases received sulfonamides as 
the chief or only therapeutic measure 
and after observation for four months 
to four years, twenty.-two showed defi- 
nite improvement with reduction of 
cough and expectoration. Twenty-one 
cases treated chiefly or wholly with 
allergy management were observed from 
one to four and one half years. Fifteen 
of these showed frank improvement with 
reduction of cough and expectoration. 
Combined allergy management and 
sulfonamide therapy were used in 
thirty-one cases. They were observed 
for six months to five years and in 
twenty-six cases there was from 25 to 
100 per cent improvement in cough and 
expectoration. They believe that in cases 
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of nonsurgical bronchiectasis an ade- 
quate trial of sulfonamide therapy . is 
definitely indicated and in those with 
complicating allergy, management of this 
phase should be considered. 

Acute Laryngotracheobronchitis — 
Since acute laryngotracheobronchitis is 
not a specific entity but a clinical syn- 
drome produced by a combination of 
factors, it is difficult to plan any specific 
therapy. The most important patholog- 
ical changes encountered are mucosal 
and submucosal inflammatory edema 
involving the larynx and lower respira- 
tory tract. The most urgent early symp- 
toms therefore are those produced by 
the presence of edematous swelling of 
the mucosa of the subglottic larynx, 
namely, respiratory obstruction. It prob- 
ably is primarily influenzal in origin 
with secondary invaders, more often 
streptococci, complicating the clinical 
picture. The only highly effective spe- 
cific treatment now available is human 
convalescent serum primarily anti- 
influenzal and secondarily antistreptococ- 
cal. With these, the disease may be 
shortened and the development of com- 
plications avoided. Baum 7 recommended 
a dose of SO to 250 cc. of serum, depend- 
ing upon the size of the patient and 
other factors preferably given intra- 
venously although the intramuscular nr 
subcutaneous route may be ttsed. Trans- 
fusions of immune blood may be used 
as a substitute when available. 

Management of subglottic edema be- 
comes of paramount importance when 
there is dyspnea. Intravenous use of 
concentrated human plasma may solve 
this and tracheotomy may be avoided. 
The osmotic action of the hypertonic 
plasma protein withdraws the fluid of 
edema from the interstitial spaces of the 
subglottic tissues and tracheobronchial 
tree into the blood stream. Avoidance 
of laryngeal obstruction and tracheot- 


omy also avoids serious sequela notably 
tracheobronchial crusting with obstruc- 
tion. This in turn contributes enor- 
mously to shortening the convalescence. 
In cases which develop edema in spite 
of therapy, tracheotomy or intubation 
may become necessary. While Haunt 
believed that intubation is the operation 
of choice especially early, a combination 
of both intubation and tracheotomy may 
frequently be of advantage to minimize 
tracheobronchial dryness. Humidifica- 
tion of the inspired air is very important 
in the prevention of the dryness of the 
tracheobronchial mucosa and the forma- 
tion of crusts. 

While experiences with penicillin 
have been few, it probably would be of 
little value if the primary invader is a 
virus; however, it has been used suc- 
cessfully to combat secondary infection. 
Tt also has been reported as acting favor 
ably when instilled into the tracheotomic 
cannula. 

Magnetic Removal of Foreign 
Body A magnet to aid in the removal 
of magnetizable metallic substances both 
from the air and food passages was 
described by K,quen. v The magnet used 
in the tracheobronchial tree is e\ lindri 
cal and is attached to a ureteral catheter 
which may he passed through the born 
ehoscope under fluoroscopic guidance. 
The magnet for use in the esophagus 
and stomach is attached to a tube which 
permits inflation of the stomach when 
desired. Unfortunately, many of the for- 
eign bodies are not magnetizable and 
the field of usefulness of a magnet then* 
fore is somewhat rests icted. In spite of 
this, however, it has a definite field in 
foreign body removal. 

Pulmonary Abscess W hile repot ts 
on pulmonary abscess in children ate 
few, suggesting that the condition may 
be uncommon, D’IngianuH expressed 
the opinion on the basis of his studies 
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that this cannot be substantiated. In a 
series of 417 cases of abscess of the lung, 
64, or 10.5 per cent, occurred in chil- 
dren of thirteen years or younger, and 
of these 29 per cent were children under 
one year of age. It was found that ab- 
scesses on the right side were approxi- 
mately twice as frequent as on the left 
and that the lower lobe was involved 
more frequently than the upper. The 
mortality rate was approximately the 
same irrespective of the side involved. 

Opinions as to methods of treatment 
varied greatly. Sulfonamides were 
used in eight cases in this group with 
three improved and five deaths. Pneu- 
mothorax was attempted in one patient 
without improvement. The treatment 
was primarily symptomatic and only 
three were subjected to surgery. 

References are made to the employ- 
ment of postural drainage, bronchos- 
copy, bronchography , and also the use 
of arsenicals in the fusospirochetal type 
of abscess. The opinion was expressed 
that palliative forms of therapy are in- 
adequate and that extirpation of the 
lesion seemed the more feasible plan 
of therapy. 

In an analysis of 244 cases of pulmo- 
nary abscess, Valle 10 admitted that in 
spite of advances made in the treatment 
of other diseases of the lungs, the meth- 
ods so far devised for the treatment of 
abscess were not wholly satisfactory. 

It was interesting to note that in 27 
per cent of cases, the abscess occurred 
either following tonsillectomy under 
ether anesthesia or abdominal operation 
under general anesthesia. Of thirty-six 
cases of abscess among children, 8, or 
23 per cent, followed aspiration of a 
foreign body. 

In view of its postoperative occur- 
rence, they recommended that careful 
attention to the mouth and throat be 
given before contemplating operation 


and that every effort be made to avoid 
aspiration of mouth secretions and vom- 
itus into the tracheobronchial tree. If 
this has occurred, frequent aspiration of 
secretions and vomitus by nasal catheter 
from the tracheobronchial tree should 
be carried out during and immediately 
following any surgical procedure. 

In treatment, nonsurgical methods ex- 
cluding bronchoscopic aspiration have 
been largely discarded because of their 
ineffectiveness and the delay in the per- 
formance of surgical drainage. Peni- 
cillin seemed to be helpful in some cases. 
Postural drainage was given a fair trial 
in treatment and this procedure coupled 
with bronchoscopy sometimes resulted 
in a cure without surgical intervention. 

Of the 244 cases, 92 per cent had 
either one or more bronchoscopies. 
They considered this as one of the most 
important features in the diagnosis and 
treatment and, in eighty patients treated 
only by bronchoscopy, forty-seven were 
improved. As a diagnostic procedure 
it is useful in localization of the abscess 
by revealing the draining bronchus. It 
is invaluable in making a differential 
diagnosis between uncomplicated pul- 
monary abscess and abscesses associated 
with carcinoma. In pulmonary abscess 
complicating foreign body bronchoscopy 
is considered imperative. 

As a part of treatment bronchoscopy 
was of value in promoting drainage 
through the natural passages by keeping 
the bronchi open and thus facilitating pos- 
tural drainage. Removal of granulation 
tissue also often was helpful. Patients 
in poor physical condition frequently 
were greatly improved by several bron- 
choscopic drainages so that later surgi- 
cal drainage could be carried out with 
less hazards. 

Neoplasm of the Trachea — Tumors 
of the trachea occur infrequently and 
there has not been observed a propor- 
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tionate increase when compared with 
the incidence of bronchogenic carci- 
noma. In reviewing a series of twenty- 
seven cases of neoplasm of the trachea, 
Tinney 11 and his associates emphasized 
the importance of early recognition. As 
a rule, the lesions are far advanced 
before a correct diagnosis is made and 
the prognosis therefore is poor. The 
most frequent and most important symp- 
tom observed was dyspnea produced by 
encroachment of the tumor, producing 
obstruction of the lumen of the trachea. 
This was observed in twenty-four cases 
(89 per cent) and was the initial symp- 
tom in twenty-two (81 per cent). Cough 
was observed in fifteen cases (56 per 
cent). 

The best therapeutic results were se- 
cured in cases of cylindroma. These 
were treated by irradiation, using either 
radium or roentgen rays without or 
with diathermy. Carcinoma offered an 
extremely difficult therapeutic problem 
and no one form of treatment was found 
satisfactory. If situated in the upper 
portion of the trachea, the carcinoma 
was best handled by means of tracheal 
fissure and destruction of the tumor by 
diathermy. Carcinoma in the lower 
end of the trachea was best treated by 
diathermy through the bronchoscope. 
The implantation of radon in the tumor, 
although employed, probably was of 
questionable value. 

In most cases death is caused by 
tracheal obstruction, hemorrhage, or sec- 
ondary pulmonary suppuration. 

Bronchoscopy in Pulmonary Tu- 
berculosis— In a study of 279 patients 
with pulmonary tuberculosis, Tapia 
Acuna 12 found tuberculous lesions in 
83, or 29.7 per cent, of the total group. 
This was not considered excessive when 
it was taken into consideration that 
bronchoscopy was performed because 
tracheobronchial lesions were suspected. 


Granulomatous lesions were found in 
52 cases. The left bronchus was involved 
in 46 instances (55.4 per cent). The 
frequency of lesions in the left bronchia, 
suggested that infection results from 
prolonged contact of the mucosa with 
purulent secretions since drainage is less 
effective from the left side. 

Different forms of local treatment 
were employed. Diathermy did not 
seem to give satisfactory results. Appli- 
cations of a solution of silver nitrate, 
10 to 30 per cent, and, in one instance, 
50 per cent, were successful. The writer 
was agreed that bronchoscopy is of 
great aid to the phthisiologist and tho- 
racic surgeon. It has many advantages 
and in his experience it did not consti- 
tute a danger in tuberculosis, there being 
no mortality observed which could be 
attributed to the introduction of the 
endoscopic tube or to manipulation of 
the tracheobronchial tret'. 

The frequent occurrence and serious 
implications of tuberculous tracheobron- 
chitis, particularly when collapse ther- 
apy is contemplated, emphasized the 
need for bronchoscopic investigation of 
these cases, particularly if indications 
are present. While this probably is not 
generally recognized, there is an ever- 
increasing number of patients being ex- 
amined and, in some institutions, routine 
bronchoscopy is performed on every 
patient admitted. 

In a discussion of tuberculous tracheo- 
bronchitis, Wilson 13 divided the indica- 
tions for bronchoscopy into clinical and 
roentgenological and considered them 
under these headings, The clinical and 
roentgen evidence of tuberculous bron 
chitis is based on the fact that in many 
of these eases there is narrowing rtf the 
bronchus with retention rtf secretion and, 
if these signs and symptoms are used as 
a guide in selecting jxtfients, a high inci- 
dence of bronchial lesions will !*• diseov- 
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ered. Among the contraindications are 
pulmonary hemorrhage, acute respira- 
tory infection, and tuberculous laryn- 
gitis. The latter is considered an abso- 
lute contraindication except in cases of 
extreme emergency such as bronchial 
occlusion following thoracoplasty. 

The question of local therapy has been 
a debatable point. Wilson employed a 
local application of silver nitrate in 30 
per cent solution at intervals of two 
weeks, treatment being instituted as 
early as possible. He has never seen 
stenosis result from the employment of 
this strength of solution and agreed 
with many authors that any resulting 
fibrosis in the bronchus is the end result 
of the destruction of the bronchial struc- 
tures by the tuberculous process itself 
and not from the use of silver nitrate. 
Local therapy is employed only to areas 
of ulceration and granulation tissue. No 
attempt is made to treat fibrous stenosis. 
In his experience, no method of therapy 
will effect any permanent dilatation. 
Temporary relief, however, may be se- 
cured by dilatation and aspiration of 
retained secretions. In the lesions that 
responded well, treatment was continued 
at intervals of two weeks until all evi- 
dence of activity had disappeared, but 
repeated examinations were performed 
for at least six months to determine any 
early recurrence. 

M encode-/. 1 4 and his associates found 
tuberculous tracheobronchitis in 20 to 
25 per cent of patients with pulmonary 
tuberculosis. This was found more often 
in women, particularly between twenty 
and thirty years of age. The early rec- 
ognition of tracheobronchial lesions was 
emphasized, for treatment then can be 
promptly instituted and certain of the 
end results, namely cicatricial stenosis, 
may be avoided. In their experience, 
the fibrostenotic forms gave approxi- 
mately a mortality rate of 50 per cent. 


While there are certainly clinical 
symptoms and radiological signs, these 
are not sufficiently positive to permit a 
diagnosis without corroboration by bron- 
choscopy. In their experience, no com- 
plications to bronchoscopy have been 
observed. They believed, however, that 
biopsy is contraindicated in tuberculous 
lesions. 

Certain of the indications for broncho- 
scopic investigation are discussed. Em- 
phasis was placed on the occurrence of 
symptoms which suggest asthma. These 
invariably denoted the presence of a tra- 
cheobronchial lesion, although certain 
patients with tuberculosis may be aller- 
gic. Before considering such a patient 
as an asthmatic, bronchoscopic investi- 
gation is definitely indicated. ' 

Local treatment, using silver nitrate, 
was considered the most effective plan 
in the acute stages of the tracheobron- 
chial lesions. In the presence of bron- 
chial stenosis, pneumothorax proved in- 
effective in many instances and at times 
was dangerous, so that a permanent type 
of collapse was probably preferable. 

Although medical literature contains 
many reports on the employment of 
bronchoscopy in the diagnosis and treat- 
ment of pulmonary diseases, there are 
few which deal with the harmful effects 
of this procedure. Titche 15 reported on 
a series of 361 bronchoscopic procedures 
performed in 214 patients, a majority 
of whom had pulmonary tuberculosis. 
Of 245 bronchoscopies performed on 
147 patients with pulmonary tubercu- 
losis, 103 bronchoscopies were followed 
by an initial febrile reaction during the 
first week and in 22 instances there was 
a rise of temperature after this time. In 
the latter group, roentgen examination 
revealed an extension of the tuberculous 
process in 4 patients. Of the 116 bron- 
choscopies that were performed in 67 
patients with nontuberculous pulmonary 



ENDOSCOPY 


114 

conditions, there was a rise in tempera- 
ture during the first week in 37 eases 
and a later rise in 2 cases. 

The initial rise in temperature prob- 
ably could be explained in the majority 
of instances by the trauma of instru- 
mentation and this appeared to be borne 
out by the similarity of the reactions 
in the tuberculous and the nontubercu- 
lous cases. The secondary rise was par 
ticularly important in tuberculous pa- 
tients and appeared to be an indication 
either of a spread of the disease or 
further activation of it. 

The only suggestion that could he 
offered to prevent further occurrences 
is a more careful selection of patients 
for bronchoscopy and doing the proce- 
dure with a minimum of trauma. Pa- 
tients should be encouraged to clear the 
tracheobronchial tree of secretions as 
soon as possible after bronchoscopy since 
the disturbance of the cough reflex by 
the anesthetic may be a factor. It was 
therefore recommended that the mini 
mal quantity necessary for the procedure 
be employed. 

Esophageal Obstruction- Richard 
son 16 carried out experimental studies 
with caroid which contained papain, an 
enzyme similar to pepsin, to determine 
its ability to digest meat and employed 
it in the treatment of cases of ohstrue 
tion of the esophagus due to meat im- 
paction. He reported his results in sev 
enteen cases. Caroid powder first was 
employed. Later it was placed in solu- 
tion, using glycerine, then used with 
lactose and finally it was found that a 
5 per cent solution of papain dissolved 
in a 10 per cent alcoholic vehicle was 
most satisfactory. Its ability to digest 
meat was not impaired and a stock snlu 
tion could be made which could lie kept 
for many weeks. 

Before administering it, a roentgen 
study was made to confirm the diagno- ' 


sis, to rule out the pre-cnee of hone and 
to determine the exact location of the 
foreign body. Fluoroscopy with and 
sometime.- without a barium mixture 
gave the desired information. The pa- 
tient then was given small quantities of 
the papain solution, depending upon Ids 
ability to swallow, One or 2 ee, admin- 
istered everv fifteen minutes usually 
yielded excellent result- \ majority of 
the patients with esophageal obstruction 
were relieved within an bom and a half. 
In sixteen of the -montem, joonipt re- 
lief was seemed. In the remaining pa- 
tient. it wa . necessarv t»< i rmnve the 
foreign 1>< »!v instrumental!', a-, the pa 
tient was unable to n-'.im the solution 
in the esophagus. 

Benign Tumors of the Esophagus 

■The symptom*. Of all r •• •;.? age d lr 
sinus are so simi T ir t'-at t’ ev u-uallv 
afford little differential .large. >> tie in 
formation, tn their tet-.ut mi benign 
tumors of the e- Mj.b.tspt' . \d.un , and 
Hoovei 5 ” found in. 1 i ■?*:! pin. rim! 

signs. Roentgen.. 1 mm.- stud*, with bar 
ium, however, b: . .ught . **,! ..-**uin char, 
act eristic tcatuic of benign e .phageal 
tumors, h'soj.h.u;. ■ ,>'op ; e fiedlt gs often 
are of little Vahie, t .a* t*. j»! 1 1 ! *• if f hr 
tumor is inhammal Sin. r th* •,?* ustt 
a!!v ate n«vrt«*i! hv ieta* t n.'ir..si, a 
hiopsv not otdv would gire n. . iofnmia 

tion but would b. . - >ett ,>m liea’ed. par 
ti' ulath it smgi. .<1 »rm>.\ .d *.*. .* * !>.»ith 

to be C. .fltemplafrd 

lit one raw, a p..lvp of l ! e oph.igus 
which W i-, ]**d'U:. * ! ! i!< d, b.i' g *• 5 t ui 
in length ted he. in* >!-. < a *gin at the 
e» ieophai t tsgi t)-. *n<! . h- w »«, n-m.nrd 

esitph.igosi ..ptealh with f ! :e aid of .‘I 

snare and diathrtmv I 1 , j, girnt made 

a stitisfaet.ii ^ iro>vm 

t ■» 

K + * i* n I MrAr U If ft f A M A 

:hd < <rj.» H) |^is 

K W , K M .♦ !' purr, t* J i 
Arch Sit > M^r) I5MS. 
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GYNECOLOGY 
Frederick H. Falls, M.D. 


PELVIS DISORDERS 

Sulfonamide Therapy 
Gonococcal Infection 
The value of sulfonamide therapy 
in gonococcal infection has been well 
established and proof of effectiveness of 
treatment has been based primarily upon 
results obtained from male patients. The 
part wimen can play in the spread of 
this infection makes it imperative that 
their treatment be evaluated. It is essen- 
tial to determine: (1) To which sulfon- 
amides these women respond most surely 
and promptly; (2) how long organisms 
may be harbored with few or no symp- 
toms; (3) when the carrier state ends, 
and (4) whether so-called "drug-fast” 
strains are produced frequently. 

Hesseltine 1 and his co-workers treated 
1126 women with sulfanilamide, sulfa- 
pyridine, sulfathiazole, or sulfadia- 
zine, the criteria for cure requiring that 
patients be observed at least two months 
following therapy before they could be 
discharged as cured. Only 575 patients 
treated were considered in this report 
as the remaining 551 were delinquent. 


The diagnosis and cure were based on 
cultural studies. Fifty-one of the 575 
patients were pregnant. Seventeen per 
cent were asymptomatic except for slight 
discharge. The infection was acute in 74 
per cent and of these 18 per cent either 
already had or later developed salpin- 
gitis or Bartholin’s abscesses. Four hun- 
dred and thirty patients, or 75 per cent, 
responded to one course of therapy and 
were discharged as cured and 145 had 
repeated or recurrent positive cultures 
and received further therapy. 

Sulfadiazine was the drug of choice 
with 94 per cent cured; with sulfathia- 
zole, 87 per cent; with sulfapyridine, 
82 per cent, and with sulfanilamide, 71 
per cent. Careful scrutiny of the pa- 
tients who failed to respond to initial 
therapy revealed considerable informa- 
tion. Chronic infections responded to 
treatment as readily as did acute ones. 
Twenty- six per cent of the patients had 
chronic infections, while only six (16 per 
cent) of the thirty-eight patients who 
failed to respond to one drug had chronic 
infection. Patients with secondary com- 
plications responded about as well as did 
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other acute cases. Eighteen per cent of 
those with acute infections had second- 
ary complications ; eight, or 21 per cent, 
of the failures were in cases with sec- 
ondary complications. 

Infection in the pregnant patient was 
more resistant to sulfonamide therapy 
than in the nonpregnant patient. Eight- 
een per cent of the failures were in 
patients who were pregnant, whereas the 
pregnant patients comprised only about 
9 per cent of the whole series. The fail- 
ure rate of the whole series was only 
7 per cent (38 of 575). From this study 
the authors conclude : 

1. Sulfadiazine is the drug of choice 
in the treatment of gonococcal infection 
in women, Sulfathiazole is slightly less 
effective. Both drugs gave better results 
and were better tolerated by the patients 
than were sulfanilamide or sulfapyri- 
dine. 

2. Diagnosis of gonorrhea and cri- 
teria of cure, wherever possible, should 
be based on cultural studies. Patients 
should be observed through at least one 
negative menstrual period and preferably 
two. Negative smears and cultures taken 
just following the menstrual period 
should be required. Considerable in- 
formation is obtained from cultures taken 
during therapy. 

3. The menstrual period is the best 
provocative test. 

4. Complications of salpingitis or 
bartholinitis were not associated with 
more failures of therapy than acute un- 
complicated cases. 

5. Drug-fast strains were produced in 
the adult women in less than 1 per cent 
of the cases. 

Penicillin Treatment of Sulfonamide- 
Resistant Infections 

The present report 2 is based upon an 
analysis of results obtained in 108 hos- 
pitalized female patients suffering from 


gonococcal infections, who were treated 
with varying amounts of penicillin. 

The urethra alone was found to he 
infected in 3 cases ; the cervix alone 
in 39. A concurrent urethral and cervi- 
cal infection was present in (td women. 
Adnexal involvement was observed in 
34 patients, although it was of a severe 
character only in exceptional oases. 'Phis 
paucity of acute adnexal disease may 
have been due to the long duration of 
the infection which averaged seventy 
days, and to the fact that the majority 
of patients had already received two or 
more courses of sulfonamide in addition 
to other supportive therapy. One pa- 
tient suffered from diffuse peritonitis. 
Another developed arthritis of tin* elbow 
during the course of penicillin treatment. 
Pregnancy ranging from three to nine 
months was present in six patients. 

Of the 108 patients treated. 103 bad 
failed to respond to at least two course- 
of various sulfonamides; the remain- 
ing seven patients showed a definite 
sensitivity to sulfonamide compounds. 

Of the total of 108 patients, <*) promptly 
became baetcriologioaliy negative after 
one course of penicillin and by the 
administration of a second course of 
penicillin. The results obtained bv the 
administration of various amounts of 
penicillin point to the fact that a mini- 
mum total dosage of JOO.fXX) {.t\, in 
jected intramuscularly in divided doses, 
is both necessary and sufficient for bar- 
teriologic cure. The minimum total 
period of time required for successful 
therapy was found to be six hours. 
Smaller doses of penicillin and shorter 
total time treatment were adequate in 
individual cases, but this type of therapy 
is not to be recommended. 

Urethral discharge following jwnicil- 
Hn therapy disappeared within a week , 
cervical discharge was not appreciably 
affected in the majority of cases. Acute 
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symptoms and signs of adnexal involve- 
ment subsided within one to two weeks 
after penicillin treatment. There were 
three eases which had an exacerbation 
of the adnexal involvement immediately 
following the use of penicillin, and one 
patient developed salpingitis following 
therapy. 

After their discharge from the hos- 
pital, 81 of the total of 108 women were 
Followed for an average period of 43.6 
days, during which an average of 3.5 
examinations were performed. Fifteen 
patients were found gonococcus positive 
after an average follow-up of 51.7 days. 
The authors assume that these patients 
represent reinfection rather than recur- 
rences. There were no serious toxic 
symptoms present in this entire group 
of 108 patients treated with penicillin. 

Lactobacillus Therapy ---Vaginitis 
Due to Trichomonas 

The idea of trying to free the vagina 
of triehomonads by implanting lactic 
acid-forming bacilli occurred to the au- 
thtirs n after a careful study of the normal 
defensive mechanism of the vagina which 
depends primarily on the three following 
conditions : First, that the vaginal secre- 
tion remains at its normal low pll ; sec- 
ond. that the Dwlerldn or vaginal lacto- 
bacilli are present in sufficient numbers 
to form lactic acid; and, finally, that 
there is sufficient carbohydrate, perhaps 
in the form of glycogen, in the vaginal 
epithelial cells or spaces between them 
to afford adequate nourishment for the 
continued growth and activity of the 
Ddderlein bacilli. 

In 1941 the authors reported a series 
of fifty cases treated with viable lactic 
acid-forming IxicillL This treatment usu- 
ally gave quick relief from symptoms, 
and, in a great majority of cases, the 
vagina became free of triehomonads and 
remained so. The tablets were prepared 


from Hansen’s strain of Lactobacillus 
bulgaricus and was obtained from the 
United States Department of Agriculture. 

This report is based on a second series 
of seventy cases treated in this manner. 
The method at present advised is the 
following : 

As soon as the diagnosis is made, the cervix 
is inspected for complicating endocervicitis, and 
Skene’s and Bartholin’s glands inspected for 
possible involvement. The vagina is then dried 
with cotton and two lactobacillus tablets 
inserted high in the vagina in the posterior 
fornix behind the cervix. The vaginal orifice 
is then plugged with a tampon of nonabsorbent 
cotton. When the patient returns on the next 
day, the tampon is removed, material taken from 
the vagina for microscopic study, and the treat- 
ment of the preceding day is repeated. This 
office treatment is repeated for five days.^ The 
patient is then told to insert two tablets high in 
the vagina each night for two to four weeks 
and longer if necessary. Douches are taken only 
if she becomes uncomfortable from unabsorbed 
particles of the tablets coming out of the vagina 
and causing irritation. If a douche is used, 
white vinegar is recommended in a strength of 
two to four tablespoons to two quarts of water. 

In sixty-four of the seventy patients 
treated, wet preparations were negative 
after two weeks of treatment, and all but 
three of tbe women stated that their 
symptoms had disappeared by that time. 
Four of the six patients became free of 
organisms after three months. The au- 
thors feel their results have been very 
satisfactory and are of the opinion that 
most of the failures reported to them 
by other physicians can be explained by 
two factors. First, the physicians rec- 
ommended daily vaginal douches which 
defeats the purpose of the method of 
treatment; second, they have not insisted 
that the treatment be continued through 
the menstrual period. 

Treatment — Thrombophlebitis 

The authors, Yahr and Reich, 4 point 
out that until recently little change has 
been made in the therapy of thrombo- 
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phlebitis, and little except symptomatic 
treatment has been offered. During the 
last few years anticoagulant therapy has 
gained prominence in the treatment of 
thrombophlebitis and its associated com- 
plications. 

Heparin was used after its purifica- 
tion by Murray and Best. There were, 
however, certain difficulties regarding 
its use : It is expensive ; it must be given 
intravenously; its results are unpredict- 
able ; its margin of safety is narrow, and 
it requires frequent determination of 
coagulation be made during its use. 

Dicumarol has been used since 1940. 
This substance does not present the 
same difficulties inherent in the use of 
heparin. The results of treatment with 
this substance have been inconclusive. 
Some investigators reporting favorably, 
others feeling that anticoagulants should 
not be used in the treatment of thrombo- 
phlebitis. Neither the size of the series 
of the investigation nor the success 
achieved seems to justify definite state- 
ments as to its value. 

The authors have applied a uniform 
type of therapy to sixty-seven cases of 
thrombophlebitis and its complications, 
divided into four groups on an anatom- 
ical basis. (1) Superficial phlebitis ; (2) 
deep phlebitis ; (3) superficial and deep ; 
(4) pulmonary embolization with or 
without a demonstrable phlebitic site. 

Prothrombin times were done daily 
according to the method of Shapiro. 

In the superiicial phlebitis group 
there were eleven cases; eight female 
and three male. Four were postpartum, 
two antepartum, and five were cases of 
phlebitis of long standing. Dicumarol 
was administered in sufficient dosage to 
keep the prothrombin time prolonged to 
double the normal value of that par- 
ticular patient. 

Wet boric acid dressings were ap- 
plied continuously to the affected area 


and 0.03 gm. (% grain) papaverine was 
given at irregular intervals for excessive 
pain. The average number of days in 
bed was ten, and the criteria taken foi- 
l-emission of the attack were diminution 
or disappearance of pain or tenderness 
over the affected areas. Dicumarol was 
discontinued on disappearance of pain 
and tenderness over affected area and 
normal temperature and pulse. The pa- 
tient was then allowed out of bed, per- 
mitted active motion with the application 
of an Ace bandage. Tlu* average total 
dose of drug was 1000 mg. 

These patients were followed for an 
average of from six to ten months and 
no recurrences reported to date. < hie of 
the antepartum eases in which treatment 
was started at the seventh month was 
entirely free of pain on the fourth day 
after injections were started. She was 
asymptomatic on the tenth day and 
allowed out of bed. She developed no 
postpartum phlebitis and there was no 
untoward effect on the baby. The other 
patient also showed good response hut 
had not reached term at the time of this 
report. They are encouraged to continue 
the use in these cases because of long 
omissions and rapidity of response. In 
none of these cases was there an attempt 
to control infection />«v .n* with either 
chemotherapy or other antiseptic agents, 

Deep Phlebitis 'fins group contains 
twenty-seven eases : nineteen females 
and eight males. Four were postpartum, 
sixteen were postoperative and the re- 
mainder were without definite etiolog- 
ical factor. Dicumarol was begun as 
soon as the diagnosis was made. The 
involved extremity was elevated, pro 
tected by a cradle ami an ice hag applied 
at the point of tenderness. The hugest 
dose was 2300 mg., the smallest 500 mg. 
The method of administration was the 
same as descril>ed and prothrombin 
times were done daily, The criteria for 
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remission were normal temperature and 
pulse, lack of tenderness over the affected 
veins as well as loss of pain and marked 
decrease in the amount of swelling. The 
prothrombin time was kept within the 
therapeutic range for at least twenty-four 
hours after patient got out of bed. The 
average time in bed was 10.5 days with 
a range of five to twenty-three days. 
Pain usually subsided within twenty- 
four hours after the patient’s prothrom- 
bin time was in the therapeutic range. 
No sedation was necessary. There were 
no episodes of pulmonary embolization, 
no untoward effects from dicumarol 
occurred. 

Superficial and Deep Phlebitis — 

There were nine cases in this group, 
seven female, and two male. Five were 
postoperative hysterectomies, one was an 
antepartum patient in her eighth month. 
The regimen followed in these cases was 
the administration of dicumarol, eleva- 
tion of the leg, wet boric acid dressings 
to the affected area, and papaverine in 
doses of V. grain every four hours for 
pain. The largest total dose adminis- 
tered in these cases was 1400 mg. and 
the smallest 600 mg. The average stay 
in bed was 14.7 days with a range of 
seven to twenty-five days. There were 
no complications referable to embolic 
phenomena nor were there any toxic 
effects due to dicumarol. 

Pulmonary Embolization — This 
group includes ten patients, seven female 
and three male. There were no symp- 
toms and history of phlebitis in any of 
these cases, the first symptoms being 
those referable to embolus of the lung. 
Right patients had one and three had 
two pulmonary emboli. These patients 
fit into the group described by Homans 
as silent thrombophlebitis in which the 
first symptom is referable to the em- 
bolus and not to the original phlebitic 
site. In eight of the patients, the condi- 


tions were postoperative, each patient 
having had some type of pelvic operation. 

All patients were treated in the same 
fashion. Dicumarol was started as soon 
as the patient was seen and continued 
in sufficient doses to keep the prothrom- 
bin time elevated to twice its normal 
value. The only other therapy was an 
adequate amount of sedation to control 
pain. 

While under therapy, none of these 
patients had any further episodes of 
pulmonary emboli. They remained in 
bed an average of fourteen days, the 
longest time being twenty, the shortest 
thirteen. One patient was found to be 
resistant to the ordinary dose of dicu- 
marol. The prothrombin time in this 
case was never raised above twenty-five 
seconds. When a second group of pul- 
monary emboli occurred, she was treated 
with heparin. 

The results were uniform while under 
treatment. There were no toxic effects 
due to dicumarol, and the drug was 
administered and controlled without 
difficulty. 

Summary — The treatment with dicu- 
marol had the following effects : 

The diminution in the length of time 
of treatment, the lack of complications 
referable to phlebitis as well as dicuma- 
rol. None of these cases while under 
treatment or in the posttreatment period 
developed emboli. In those cases having 
had previous embolic phenomena, there 
was no further evidence of it after ther- 
apy was begun. In none of the sixty- 
seven patients did other foci of thrombo- 
phlebitis occur either in the treatment or 
posttreatment periods. 

Pain is markedly decreased in direct 
relationship to the initial elevation of the 
prothrombin time. Dicumarol appears 
to have a wider margin of safety than 
other forms of anticoagulants. The pro- 
thrombin time in these cases varied be- 



120 


GYNECOLOGY AND OBSTETRICS 


tween 15 and 70 seconds. Despite this, 
there was no evidence of hemorrhagic 
diatheses. The initial doses consisted of 
300 mg. the first day, and 200 mg. the 
second day. Following these doses, from 
50 to 200 mg. in twenty-four hours were 
given. The guide to the proper dose 
was the prothrombin time. If after 500 
mg. the prothrombin time had risen to 
double its initial value, no further dose 
was given. If it was rising rapidly but 
had not reached the therapeutic range, 

i. e., double its initial value, no dose was 
given. If there was no rise, or it was 
rising slowly, from 50 to 200 mg. was 
given, depending upon the initial eleva- 
tion. This same scheme was followed 
throughout the course. The third dose in 
their cases was almost always 100 mg. 

Dicumarol was begun during various 
intervals of the postoperative period, but 
in no case was it necessary to begin 
treatment before the third postoperative 
day. As far as could be determined 
there was no interference with wound 
healing and no hematomas developed. In 
the obstetrical cases, nineteen of which 
were postpartum, there was no increased 
vaginal bleeding nor was the postpartum 
period affected in any way. In these 
cases dicumarol was begun as early as 
twenty-four hours following delivery. 
Only one resistant case was encountered 
and her prothrombin time did not go 
above 20 seconds despite a total dosage 
of 2100 mg. 

Vaginal Smears — Diagnosis of 
Early Malignancy 

A Preliminary Report — Any proce- 
dure that facilitates the early diagnosis 
of a disease as devastating as carcinoma 
of the uterus deserves serious considera- 
tion and extensive trial. Papanicolaou 
and his associates have opened a field 
that may eventually revolutionize the 
story of pelvic carcinoma in women. The 


study of vaginal smear .should he consid- 
ered as an accessory or preliminary 
method of diagnosis, and the actual dem- 
onstration of malignant cells in the bi- 
opsy specimen should he the basis for 
decision as to the method of therapy. 

Certain characteristic features are rec ■ 
ognized as being common to vaginal 
smears from both fundal and cervical 
carcinoma. These are evidenced to the 
experienced investigator with h>\\ power 
microscopic examination, and may he 
enumerated as Foil* >ws : 

1. Large numbers of polymorpho- 
nuclear leukocytes are commonlv found. 
These tend to be clumped as well as 
scattered and many are seen engulfed 
by other cells, 

2. Bacteria are numerous. 

3. Red blond cells are found in vary- 
ing numbers, even in the eailv stages. 
Generally, they have lost flu i* dear eut 
outlines, and appear crenated, degen- 
erated or as shadow forms. The finding 
of red blood cells is considered so im 
portant that in their absence one .should 
hesitate to render a positive diagnosis 
of malignancy. There are, however, ex 
ceptioital instances of some vetv early 
cases in which red blood cells aie not 
found. 

4. The degree of eornifiention is f re 
quently higher than in smear*, front non 
malignant cases, and it is common to 
find the cancer cells thentsehes emtntied 

5. Histiocytes, appealing as single 
cells, are very common. They aie large, 
foamy, often muitinueicated cells, whose 
cytoplasm engulfs leukocytes, cellular 
debris, and degenerated red b! utnj <'rll s. 

6. Bizarre cellular forms are found 
of varied size ami shape. The cytoplasm 
is hyperchrumatie and contains tfeeplv 
staining granules. Vacuoles are fre- 
quently found, and these often contain 
ingested cellular debris. The nuclei of 
these cells are dense, granular, it regular 
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in form, and may show prophases or 
arrested phases of mitosis. These are 
the malignant cells which determine the 
final diagnosis. 

The conclusions in this study are based 
upon 427 cases, 245 patients were seen 
in the Strang Clinic and 182 in the 
( rvnecological - Endocrine Clinic of the 
New York Eost-Craduate Hospital. In 
91 cases, a diagnosis of malignancy was 
node from the vaginal smears, of which 
X2 were confirmed by biopsy or curet- 
tage. The diagnosis of carcinoma of the 
cervix was made in 53 instances; car- 
cinoma of the fundus in 37, and sarcoma 
of the cervix in 1 case. Confirmation 
of the vaginal smear diagnosis was ob- 
tained through tissue study in all but 9 
instances. In 7 cases, a negative smear 
diagnosis was reported which was sub- 
sequently proved incorrect when curet- 
tings were submitted. 

The apparent high incidence of ma- 
lignancy ill the group of patients exam- 
ined is due to the fact that of the total 
number of eases approximately 57 per 
cent were observed at the Strang Clinics, 
which are exclusively confined to the 
study of new growths. The fact that 
there were three instances of very early 
neoplasms discovered during routine ex- 
aminations of endocrine patients is of 
paramount importance, for it definitely 
illustrates the advantages of routine vag- 
inal smear. 5 

Perineum 

Laceration and Repair — Phaneuf 6 
divides perineal lacerations due to child- 
birth into recent, occurring at time of 
labor, and old lacerations. The former 
are divided into tears of first, second, 
and third degree tears. The second group 
comprise gynecological tears and are 
divided into incomplete and complete, 
the latter involving sphincter of the rec- 
tum and rectovaginal septum. Another 


form of injury is the relaxed vaginal 
outlet in which the damage to fascia and 
muscles was not associated with tear of 
the skin and mucosa of the vagina, but 
was subcutaneous, and produces a bulg- 
ing called a rectocele. 

The repair operations may be imme- 
diate or remote, depending on the condi- 
tion of the patient at the time of delivery. 
Recent improvements in these operations 
are due to the use of fine catgut. The 
pelvic floor layers are approximated 
without tension, using fine catgut or silk, 
and continuous or interrupted sutures. 

Intermediate repair of birth injuries 
is seldom indicated. It is carried out 
about ten days after childbirth. The 
parts are prepared with germicidal solu- 
tions. Granulations are curetted from 
the torn edges. 

Late repair of laceration is best done 
not sooner than three months after labor 
and is frequently combined with other 
minor or major gynecologic procedures, 
and operations including vaginal or ab- 
dominal hysterectomy. Often these re- 
pairs are done twenty-five or even fifty 
years after the original injury occurred. 

Preoperative preparation consists of 
saline cathartic two nights before en- 
tering the hospital followed by light diet. 
External genitalia shaved and scrubbed 
with green soap the day before operation 
and rinsed with sterile water and potas- 
sium mercuric iodide solution, 1 : 1000. 
Vaginal douche, 2 drams, compound zinc 
sulfate powder in 2 quarts of water. 
A soapsuds enema on the afternoon or 
evening of the day before operation. 
After the patient is anesthetized in the 
operating room, the parts are cleaned 
with ether and painted with tincture of 
zephiran inside and outside the vagina. 
If much vaginal discharge is present, the 
vulva and vagina are scrubbed again 
with green soap in addition. 
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Phaneuf uses a Friedman or Gelpi 
retractor to free the hands of assistants 
for other duties. A side-to-side perineot- 
omy at the mucocutaneous junction. 
Vagina and rectum are separated by 
sharp and blunt (gauze-covered finger) 
dissection. The crura of the pubococ- 
cygei muscles are united by three inter- 
rupted chromic No. 0 catgut. The uro- 
genital diaphragm is the second layer 
and includes the deep transverse perinei 
muscles and their fascia. The same su- 
ture material is used and the three 
sutures are left untied. The redundancy 
of the posterior vaginal wall is removed 
and the defect closed with interrupted 
sutures of catgut No. 0. Colies’ fascia 
is approximated with running double 00. 
Redundant skin at the base of the wound 
is resected. The vagina is packed with 
iodoform gauze on a tape to facilitate 
removal in twenty-four hours. 

Morphine and codeine are used for 
pain. Suture lines are painted with 
zephiran after each bowel movement or 
urination. The zinc sulfate douche is 
given daily after forty-eight hours. They 
are carefully catheterized as necessary. 
The bowels are moved on the third post- 
operative day. 

Phaneuf reports on 2328 personal 
cases, of which 1556 gynecologic or sec- 
ondary repairs and 772 obstetric or pri- 
mary repairs. Of the former there were : 
Perineorrhaphy for incomplete laceration. 1448 


Perineorrhaphy for complete laceration. . 101 

Plastic operation to enlarge the vagina. . . 6 

Excision of a sinus in perineum 1 

Obstetric repairs : 

Episiotomy : 

Eight 261 

Left 51 

Median g 2 

Bilateral 2 

Lacerations : 

First and second degree 367 

Third degree 9 

772 


All cases had a good postoperative 
result as far as the perineorrhaphy heal- 
ing was concerned. 

There were fourteen gynecologic 
deaths and two obstetric. From an anal- 
ysis of the cases reported here, it would 
seem that the perineorrhaphy had little 
to do with the fatal outcome, hut were 
due to the. associated major procedure 
undertaken at the same time. 

Androgenic Therapy in Malignant 

Disease of the Female Genitalia 

Preliminary Report In the light of 
laboratory and clinical studies, and in 
view of the successful application in clin- 
ical urology in the treatment of prostatic 
carcinomas by the use of testosterone 
propionate , Abel 7 was of the opinion 
that an investigation of (he possible value 
of male hormone in the treatment of 
malignancies in the female genital tract 
seemed warranted. If by the administra- 
tion of testosterone the depressing effect 
on the pituitary would diminish the 
amount of sex- stimulating hormone, and 
if such administration is without effect 
upon the heterologous secondary female 
organs, it seemed not unreasonable to 
believe that retardation, even possible re- 
gression, of the malignant growth might 
occur in a manner comparable to the 
effect of estrogens on prosfutic growths. 

Patients were selected for therapy who 
failed to respond to orthodox forms of 
treatment, and for whom, it was felt, 
nothing more could he accomplished, 
A generous dose of testosterone pro- 
pionate was arbitrarily chosen, fine 
hundred forty to 150 mg. were given 
daily either orally or intramuscularly. 

The first five patients, including three 
carcinomas of the cervix am! two carci- 
nomas of the corpus, have been receiving 
testosterone propionate for ten months. 
All the patients have shown striking 
improvement in morale with a feeling uf 
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well-being bordering at times on eupho- 
ria. There has been a definite improve- 
ment of menopausal symptoms, such as 
nervousness, insomnia, headache, depres- 
sion, and, in most cases, hot flashes. 
Increased libido has been consistent and 
marked. With the arbitrary dosage used, 
masculinizing symptoms appeared in all 
patients and have included hypertrophy 
of the clitoris, development of a beard, 
and voice change. Acneform eruptions 
have occurred in three of the original 
five patients and in many subsequent 
cases. Vaginal smears have tended toward 
the atrophic state and have changed little 
during treatment. Tn one patient some 
suggestion of cornification was seen from 
the beginning. To the present time, there 
is nothing to indicate any regression or 
even retardation of the malignant proc- 
ess •in manner comparable to the effect 
obtained in estrogenic treatment of pros- 
tatic carcinomas. Tn one of the original 
cases, and in two subsequent cases, meta- 
static lesions have been seen to progress 
during the course of treatment Abel is 
of the opinion that the feeling of well- 
being, increase in morale, and increased 
libido experienced in all cases warrants 
the administration of male hormone in 
this unfortunate group of patients. 


MENOPAUSE 

Postmenopausal Pruritus Vulvae 
Pruritus vulvae in the postmenopausal 
woman poses a clinical problem of the 
greatest magnitude. It is frequently en- 
countered, is extremely discomforting to 
the patient, and is seldom handled suc- 
cessfully. Postmenopausal pruritus vul- 
vae differs from the pruritus vulvae of 
the less mature woman in several re- 
spects, the most important being the 
relative infrequency of specific infections 
and the introduction of the atrophy 


process in the external genitalia. After 
pediculosis pubis, diabetes mellitus, and 
specific local skin diseases have been 
eliminated, the physician should ap- 
proach the problem with the philosophy 
that any area of skin can be responsible 
for the sensation of itching if the proper 
combination of skin irritation and recep- 
tiveness to that irritation is present. 

It becomes apparent that the presence 
and source of irritating discharges must 
be sought for and evaluated. To this 
end, incessant wetting of the labia by 
urine of the incontinent woman is of 
importance. Vaginal discharges are the 
chief causes of vulvar irritation. The 
principal types of vaginitis encountered 
are the Trichomonas vaginilis, Monilia, 
and senile ones. It is the senile vagi- 
nitis most frequently encountered in the 
menopausal woman. The appearance of 
the vagina makes the diagnosis. Vaginal 
smear will corroborate the diagnosis, 
revealing little evidence of cornification 
of any of the epithelial cells ; a moderate 
number of cells from the basal layers of 
epithelium is present and an abundance 
of leukocytes “dirties” the smear. This 
type of vaginitis yields readily to ordi- 
nary astringent tamponades and cleans- 
ing douches. Relief is obtained faster 
if estrogenic suppositories are employed 
at night before retiring. 

Cinberg 8 is of the opinion that there 
are three types of pathology in pruritus : 
Atrophy, lichenification, and leukoplakia. 
He refuses to accept the term “kraurosis 
vulvae” as a clinical entity. These are 
common etiological factors in most cases 
of postmenopausal pruritus vulvae, and 
the response of the skin to these factors 
varies with the individual. The varied 
macroscopic and microscopic pictures 
one encounters in these cases are merely 
the resultants of the patient’s capacity 
and manner of response to the same set 
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of stimuli. They are not different dis- 
ease processes. 

In the therapy of postmenopausal 
pruritus vulvae, Cinberg recommends 
avoidance of irritating an already irri- 
tated skin. This is accomplished by di- 
recting the patient to keep the affected 
area constantly covered with a thick coat- 
ing of bland ointment. A base of petro- 
latum alba with 20 per cent starch and 
30 per cent zinc oxide is an ideal prep- 
aration. This creme is kept on the vulva 
for the minimum of three weeks, and the 
patient may cover it with squares of 
gauze to protect her clothing. As the 
salve wears off, more is added. Fhe 
patient may bathe as often as she desires, 
but she is not to attempt to clean off the 
salve. After her bath, she replaces the 
ointment washed away. 

It is inadvisable to incorporate anti- 
pruritics in the salve. While they may 
afford temporary relief, they soon be- 
come ineffective, and all of them are 
irritants to a degree. The constant 
application of the bland ointment pro- 
tects the vulval tissues from all irritants 
and gives them the opportunity of cop- 
ing with the dermal infection. Scratch 
ing is reduced considerably. After three 
weeks, as the pruritus abates, the use of 
the ointment may be restricted to nights 
only. The salve may he removed in the 
daytime, by means of cottonseed, min- 
eral, or salad oil. Soap and water may 
not be used. 

In addition to protecting the skin 
from infection and irritation, attention 
should be directed to increase the resist 
ance of the skin. To this end Cinberg 
employs large doses of vitamin A in 
the form of concentrated fish oils . 
Since senile vaginitis is not the chief 
cause of postmenopausal pruritus vulvae, 
estrogens are of little or no value and 
have no effect on the skin. Androgens, 
on the other hand, have proved effective 


on the skin. Testosterone dilate skin 
blood vessels. inn eases Ike blood s cun 

tent of oxyhemoglobin, and stimulates the 
blood flow. Since biopsies reveal an in- 
ilammaton process in the de-ma. andro- 
gen should be ot value, ( inberg uses a 
preparation containing J mg. of testos- 
terone propionate to the gram of 
ointment. Cinberg is of the opinion 
that roentgen rav is not indicated in 
the treatment of postmenopausal pruritus 
vulvae. In his hands local intection of 

alcohol, histamine, tu t , . .mhinufiun ,,f 
procaine and brnev 1 ale- / ■ •: ' uve ui >* been 
satisfactory. 

During the pad vr.p , p *> cases 
of postmenopausal pruritus vulvae have 
been treated, but o-lv It • a < form 
the basis of this studv, hive of the 
patients had letikoplahi t of the vulva. 
The treatment was >utc> i in all H 

cases of severe ptmku. iu w'vch pre- 
therapy mid postthrj.q > i biopsies 
were obtained. 

Androgen Therajn 

Menopausal Symptoms in Cancer 
Patients ( iitslng** bo, bum dissatis 
tied with the use •> t stilhestm! in a 
certain group of menopausal pat-mts in 
whom it was believed the stimulating 
effect of estrogen w.r. . or.Va mb* 

This includes !}:<••«• p.ifw * wh<* have 
been Heated fo i s.attr Dun of , nicer 
of the tep«<«bn live organs and a! .. some 
of those in whom estrogen therapy has 
provoked uterine bleeding, I Doe jndi 
viduals who have ahead* d*un. -ostialed 
the responsiveness of opr of the trpro- 
ductive organs to whafrws .(buornia! 
stimulus develops i ar, inoina w ould seem 
Mjwciallv unfavorable subjects in whom 
to administer a cell pi.. hi* r ating sub- 
startce like estrogen. 

Twenty four patients with histories 
of neoplastic disease or «lv shine tioita! 
bleeding were t irate. I mi the relief of 
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menopausal symptoms. Twenty mg. of 
methyl testosterone were administered 
daily by mouth for four weeks; then 
10 mg. daily for two weeks thereafter. 
Androgen therapy had strikingly bene- 
fited the vasomotor symptoms of the 
menopause in twenty-three of the twenty- 
four patients. Many patients experienced 
a feeling of stimulation and general well- 
being. No untoward reaction of signifi- 
cant degree was seen in this series of 
patients. 

In summary, the author urges the 
use of androgens rather than estrogens 
for patients requiring endocrine therapy 
in the following groups: (a) Patients 
who have been treated for cancer of the 
reproductive tract or breast; ( b ) pa- 
tients who have been treated for abnor- 
mal uterine bleeding during the climac- 
teric; ( r) patients who have developed 
uterine bleeding while under therapy 
with estrogenic substances; (d) patients 
who require endocrine therapy for vaso- 
motor symptoms before their menses 
have completely ceased; (o) patients 
who have become addicted to stilbestrol 
by long-continued usage. 

Vitamin I? in Menopause 

Preliminary Report of Experimen- 
tal and Clinical Study — Christy, 10 

being impressed with the favorable re- 
sponse obtained from vitamin E ther- 
apy in “war amenorrhea,*' and by our 
incomplete knowledge about the chem- 
istry and physiology of this substance, 
began to investigate the effect or poten- 
tialities of vitamin E in the menopause. 
Therapy with estrogens in a large num- 
ber of his cases, due to the cancerous 
nature of the lesion, was wholly contra- 
indicated. In this study of six months’ 
duration, vitamin K in 10-ntg. tablet 
form as ephynal acetate, a synthetic 
preparation, was given by mouth to 
twenty-five patients varying from twenty- 


two to fifty-five years of age. Of this 
group, twelve had carcinoma of the 
cervix, one had adenocarcinoma of the 
fundus, one had malignant leiomyoma 
and sarcoma of the uterus, six had 
fibroids, one had carcinoma of the ovary, 
one had hemangioendothelioma of the 
parametrium, one had postmenopausal 
bleeding after estrogen therapy, one had 
dysfunctional uterine bleeding due to 
endocrine disorder, and one had endo- 
metriosis. No patient was treated who 
did not complain of severe symptoms 
of vasomotor instability. 

The amount of drugs taken varied 
from 10 to 30 mg. a day, depending 
upon the degree of severity of symp- 
toms, over periods of from one to six 
weeks. Of the twenty-five patients, one 
suffered from symptoms of natural meno- 
pause, five from surgical and irradiation 
menopause, eleven from x-ray and ra- 
dium menopause, eight from radium 
menopause. Of these twenty-five pa- 
tients, seven report complete relief from 
symptoms on dosages of 10 to 20 mg. 
daily over periods of from one to three 
weeks. Sixteen patients reported very 
marked relief on 10 to 20 mg. daily 
over periods of from two to six weeks. 
Two patients interrupted treatment. 

The clinical response was based largely 
on subjective findings. In a few in- 
stances, vaginal smears and endometrial 
biopsies revealed that vitamin E induced 
no change in the vaginal mucosa and 
endometrium. The chief advantage of 
vitamin E over estrogen is in the fact 
that vitamin E is free of any stimulative 
effect or change on the genital system 
or in the parenchyma of the breast. It 
plays no possible carcinogenic role as the 
estrogens may do, and due to the latter 
factor, vitamin E can be used fully in 
menopausal patients suffering from neo- 
plastic disease. 
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FALLOPIAN TUBE 

The Spread of Uterine and Ovarian 
Carcinoma 

The role that the fallopian tube has 
played in the spread of carcinoma of the 
ovary to the uterine fundus, and, con- 
versely, in the transmission of the carci- 
noma of the endometrium to the ovary 
has long been a point of controversy. 
Lynch and Dockerty 11 have carefully 
studied 113 cases of carcinoma of the 
uterus or ovary, or both of these, all in 
which it was possible to study in a 
satisfactory manner the spread of carci- 
noma from the uterus to the ovary or 
from the ovary to the uterus. In 51, 
or 44 per cent, of the cases, the lesion 
arose in the ovary and involved the 
fallopian tube, and in 12 cases it arose 
primarily in the fundus of the uterus 
and involved a fallopian lube. In 20, or 
18 per cent, of the cases, the lesion 
involved the ovaries, endometrium, and 
tubes. In 12 of these cases, the pri- 
mary site of the lesion was in the ovary ; 
in 6 cases it was in the uterine fundus, 
and in 2 cases the primary site was 
doubtful. In 30 cases, ovarian and en- 
dometrial carcinoma coexisted without 
evidence of tubal lesion. The primary 
growth was uterine in 12 cases and 
ovarian in 13. In 5 cases, the site of 
the primary lesions was doubtful and 
the possibility of two independent sites 
of origin could not be excluded entirely. 

Anatomic studies have demonstrated 
the existence of interconnecting links in 
the lymphatic drainage of the uterus, 
tubes, and ovaries. It is not surprising, 
.therefore, that the author's studies have 
shown direct extension and lymphatic 
permeation as the chief pathways in the 
dissemination of carcinoma from one to 
the other aforementioned structures. The 
surprising small number of cases in 
which such modes of transmission did 


not hold revolve around the question: 
Does carcinoma spread by the lumen of 
an intact fallopian tube? 

Approximately h per cent of ovarian 
carcinomas metastasized to the endome- 
trium and examination of curetted ma- 
terial occasionally revealed the extra- 
uterine site of the primary growth. 
Conversely, about 4 per rent of operable 
carcinoma of the uterine fundus even 
tually involved the ovaiu or ovaries. In 
both eireumstances, the fallopian tube 
seemed to act as the intermediary host 
to the malignant cells. In oulv 3.4 per- 
cent of cases did it serve in the capacity 
of a passive conduit, and in onh 0.4 per 
cent was the direction of the tb >w re- 
versed, namely, from uterus to ovary. 

The inescapable conclusion from these 
studies is that carcinoma mav spread 
from the uterus to the ovaries nr vke 
versa. In the majority of eases, the 
spread is by direct extension, or bv him 
piratic extension, or bv Emphatic per 
mention alone or combined, and, fre 
quently, with simultaneous involvement 
of the fallopian tube as an intermediary 
stage in the process. In a minority of 
these eases, viable malignant cells mav 
spread through the lumen of the fal 
lopian tube, usually without becoming 
implanted on its mucosa. From a prac 
t ic.il standpoint, little risk wax indi 
rated for the production of ovarian or 
abdominal implantation its curetting a 
uterus which is the site of a malignant 
lesion, prior to the insertion of radium 


O VARIES 
Hypo-ovuriimtsm 

Treatment This rrjmrt is a sum- 
mary of a continuation of therapy on a 
series of 116 cases treater 1 by the authors 
over a five year j«*ri<nl. The patient* 
studied fell into four different categories: 
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(1) Patients with deficient sexual mat- 
uration whose menarches had not oc- 
curred. (2) Patients with infrequent 
and/or scanty bleeding. (3) Patients 
with prolonged and/or excessive bleed- 
ing. (4) Patients with ovarian sterility ; 
this latter group comprised two sub- 
groups: (a) Patients whose bleeding 
was associated with interval or estro- 
genic endometriums, who had anovula- 
tory bleeding (fourteen patients), and 
( b ) patients whose bleeding occurred 
from immature progestational endome- 
triums (fifty in number). 

The therapeutic schedules used in 
these studies are summarized as follows : 

Hemostasis — The average daily dos- 
age of estrogen employed for hemo- 
stasis is represented by 6 mg. of diethyl- 
stilbestrol or its equivalent in estrone 
sulfate. After hemostasis was obtained, 
estrogen therapy at the same dosage 
level was maintained for twenty days. 

Cyclic Estrogen Therapy — Cyclic 
estrogen therapy was begun on the third 
to fifth day of the cycle and continued 
for twenty days, when it was withdrawn, 
or earlier if bleeding occurred. It was 
resumed on the third to fifth day of the 
cycle and kept up for two to three 
months. 

Cyclic Estrogen -Progesterone 
Therapy ■ -This therapy was started on 
the fifth day of the cycle. Estrogen 
was given orally and in daily dosages 
represented by 3 mg. of diethylstilbes- 
trol for twenty days. During the last 
ten days of this treatment, the patient 
received orally and daily 60 mg. of 

anhydrohydroxy-progesterone. 

One - Two Cyclic Gonadotropic 
Therapy — Therapy was initiated on the 
fifth day of the cycle after testing for 
allergy. From the fifth through the 
fourteenth days of the cycle, patients 
received intramuscularly and daily 400 
international units of equine gonado- 


tropin. From the fifteenth through the 
twenty-fourth days of the cycle, patients 
received intramuscularly and daily 500 
international units of chorionic gonado- 
tropin. 

A total of 116 hypo-ovarian patients, 
whose ages placed them in the adolescent 
or reproductive epochs, was treated by 
the sequential and cyclic administration 
of equine and chorionic gonadotro- 
pins. The following results were ob- 
tained : 

1. Only one of seven patients with 
deficient sexual maturation and non- 
occurrence of menarche yielded a pro- 
gestational endometrium during therapy. 

2. Four of thirteen patients, or 30.8 
per cent, with infrequent and/or scanty 
estrogenic uterine bleeding yielded pro- 
gestational endometriums during therapy. 

3. Fifteen of thirty-one patients, or 
48.5 per cent, with prolonged and/or ex- 
cessive estrogenic bleeding yielded pro- 
gestational endometriums during therapy. 

4. Seven of fourteen patients, or 50 
per cent, with cyclic estrogenic bleeding 
and ovarian sterility yielded positive 
responses, including four pregnancies 
during therapy. 

5. Nine of fifty patients, or 18 per 
cent, with cyclic bleeding from immature 
progestational endometriums became 
pregnant during therapy. 

From these results, Hamblen and 
Davis 12 draw the following conclusions : 

1. Patients with hypoestrogenism re- 
spond poorly to this system of gonado- 
tropic therapy. 

2. Patients with anovulatory ovarian 
failure without hypoestrogenism respond 
well to this system of therapy ; a total 
of 44.8 per cent yielded progestational 
endometriums. 

3. A small percentage (18 per cent) 
of sterile women, whose bleeding from 
immature progestational endometriums 
constitutes the only significant finding 
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upon their surveys or those of their hus- 
bands, become pregnant when treated 
with one-two cycle gonadotropic therapy. 

Amenorrhea, Oligomenorrhea, and 
Anovulomenorrhea 

Studies — Twenty-three patients with 
clinically hypofunctional ovarian activ- 
ity were studied. These comprised 
three cases of primary amenorrhea, 
eleven of secondary amenorrhea, eight 
of oligomenorrhea, and one of cyclic 
anovulomenorrhea. Adjuvant therapy 
with equine gonadotropin was insti- 
tuted. This hormone failed to establish 
menstruation in three cases of primary 
amenorrhea. Of the eleven cases of 
secondary amenorrhea, ovulation was 
apparently stimulated in two, although 
the result in one was open to serious 
question. Only one patient continued to 
have regular menses. In the seven cases 
of oligomenorrhea, equine gonadotro- 
pin apparently restored cyclic menses 
in one but failed to stimulate an ovula- 
tory response in any. In the one case of 
regular anovulomenorrhea, equine go- 
nadotropin was ineffectual. Nine of 
these twenty-two cases were later “sal- 
vaged” with an adequate diet and, usu- 
ally, thyroid extract. 

Abarbanel and Leathern 13 concluded 
the following from their investigations: 

1. Clinically, equine gonadotropin 
proved to be a rather ineffectual stimu- 
lant to the abnormally functioning or 
hypofunctioning human ovary as far as 
the restoration of normal cyclic metab- 
olism and the reappearance of regular 
menstrual rhythm were concerned. 

2. Equine gonadotropin produced 
similarly poor results in stimulating an 
ovulatory response in patients with clin- 
ically hypofunctioning or abnormally 
functioning ovaries. 

3. The principle of heterogenous sub- 
stitutive therapy with equine gonado- 


tropin may yield far greater harm 
than any temporary good. The possible 
harmful results of therapy with equine 
gonadotropin are (a) a gnnadotn.xie 
effect on the ovary as evidenced by ab- 
normal stimulation or marked delay in 
appearance of the next menses; (/>) de- 
velopment of antagonistic ( antignnado- 
tropic?) substances with neutralization 
of subsequent injections of equine go- 
nadotropin; (<•) development of aller- 
gic manifestations, which may be severe 
in spite of negative skin tests ; id) sensi- 
tization of the patient to other as yet 
unknown components of horse serum. 

4. The principle of physiologic stim- 
ulative therapy by means of a nutrition- 
ally balanced diet and desiccated thy- 
roid extract is far more rational and 
far more efficacious both on theoretical 
considerations and on the clinical results 
obtained. 

Tumors 

Teratoma— Curt is 5 4 points out that 
teratoma while appearing in other organs 
of the body is predominantly ovarian in 
location. It is a compact solid mass of 
rapidly growing tissue frequently wholly 
undifferentiated corresponding ti t \ ark >us 
stages of fetal development and revealing 
only isolated tendency to more com- 
pletely developed organlike formation. 
Tike a dermoid, all three germ layers are 
represented, the differences lie in tin* 
tissue of origin and in the fact that der- 
moids are comprised of mature tissues 
whereas a teratoma consists of embry- 
onal elements. 

Opinions differ as to the malignancy 
of teratoma. It is a growth characterized 
by great proliferation not sarcomatous 
or carcinomatous but inherent in the cells 
that constitute it, and there is topograph 
ical confusion, Tt should he regarded as 
potentially malignant in all cases. 

Grossly, the tumors are usually of 
the size of a man's head, are jieduueu- 
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kited and are prone to develop in chil- 
dren and adults before thirty-five years 
of age. The colors arc varied and mixed. 
'Phc consistency varies in different parts 
of the same growth from soft and mushy 
brainlike substance to firm elastic tissue. 
Cystic spaces with content of various 
kinds of fluid are found. Areas ranging 
from larger portions of organs to minute 
rudimentary organ structures are noted. 

Microscopically, the tissues are largely 
fetal. It is characteristic for well-differ- 
entiated tissue to lie next to areas of 
wild growth of epithelial, endothelial, or 
sarcomatous pattern. One element of a 
teratoma may suppress the others. 

Metaslases occur most often in the 
abdomen but may appear in distant parts 
of the body. They may present a counter- 
part of the original tumor or as a car- 
cinomatous or sarcomatous growth, a 
glial tumor, a ehorioepithelioma, or a 
malignant tumor of undifferentiated 
gn iwth. 

The etiology is unknown. There are 
two theories: Marehand- Bonnet theory 
that isolated blastomeres are the source 
of these trigerminal growths, or that 
they arise from primitive unfertilized 
ova. It rarely occurs m women after 
the menopause, only five cases having 
been recorded. Only two teratoma were 
found in Kermatmer’s clinic among 1300 
ovarian tumors over a period of thirty 
years. 

( 'urtis presents a ease occurring in 
a sixty -three-year-old woman, a Para, iv, 
whose father and a brother had died of 
carcinoma. The tumor measured 14 x 9 
x 6 cm. He presents photomicrographs 
illustrating the variety of growth in dif- 
ferent parts of the tumor. 

Theca Cell — The writers, Banner and 
Dockerty, 15 reviewed 600 solid tumors 
of the ovary which occurred at the Mayo 
Clinic between the years of 1910 and 
P>40 inclusive. Blocks of tissue were 


taken from each tumor and stained with 
H. and E., Sudan III, and a silver im- 
pregnation as a reticulum stain. In eight 
cases, some of the tissue was subjected 
to chemical analysis for its lipid frac- 
tion, and as control normal ovarian 
tissue was subjected to the same analy- 
sis. None of these tumors had been diag- 
nosed as such before operation and so 
no urinary estrogen determinations were 
made. 

The laboratory findings were then cor- 
related with the clinical record as regards 
menstrual irregularities in the young and 
postmenopausal bleeding in older women. 

The study of the available material 
showed them to be approximately 3 per 
cent of all of the solid ovarian tumors. 
The average age was fifty-nine years. 
Pregnancy had occurred at least once in 
80 per cent. Symptoms were not con- 
stant in various cases. Sixty per cent 
had irregular vaginal bleeding. Of twelve 
patients over fifty-five, eight had post- 
menopausal spotting. In only one of 
the twenty-three cases was there post- 
menopausal bleeding with regular rhythm 
suggesting menstruation. Physical exam- 
ination revealed a firm nontender ovar- 
ian tumor and frequent association with 
fibroids and one cervical and two fundus 
carcinomas were found. No breast hy- 
pertrophy was noted. The right side was 
involved two to one. The largest tumor 
was 12 cm. The average was 6 cm. in 
diameter. 

The color varies from a brownish 
gray or pearly to a dull orange yellow. 
The consistency was firm but elastic. 
Degenerate central cysts* may be seen in 
the larger tumors secondary to infarc- 
tion and twisting of the pedicle of the 
tumor. No examples of Meigs’ syndrome 
were found. 

Histologically typical theca cells mixed 
with granulosa cell elements were seen 
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with the H. & E. stain. When silver 
impregnation methods were used, the 
reticulum fibrils stood out around the 
theca cells but not around the granulosa 
cells. 

The opposite ovary was examined and 
no significant change was noted in 
twenty-one cases. The uteri seemed to 
have undergone myohypertrophy, which 
may be interpreted as estrogenic in 
nature and produced by the tumor in 
at least some of the cases. Carcinoma 
was observed in 22 per cent of the cases. 
Six cases had fibroids in the uterus. 

Chemical analysis showed these tu- 
mors to be richer in cholesterol and 
cholesterol esters than normal ovarian 
tissue, but otherwise there was no strik- 
ing difference. 

Follow-up studies on twenty traced 
cases showed no malignancy from the 
ovarian tumor directly. Because of the 
inherent danger of carcinoma in the 
uterus, panhysterectomy is advised; but 
no follow-up x-ray or radium treatment 
is indicated except in those cases with 
a uterine carcinoma involving the cervix 
or fundus of the uterus. 

Cysts 

Bilateral Polycystic — Significance 
in Sterility — Bilateral polycystic ova- 
ries are associated with a definite clin- 
ical syndrome, the significance of which 
is not generally acknowledged by gyne- 
cologists. The characteristics of this syn- 
drome are menstrual irregularity featur- 
ing amenorrhea, a history of sterility, 
masculine type of hirsutism, and, less 
consistently, retarded breast develop- 
ment and obesity. Extreme masculiniza- 
tion is sometimes noted in addition to 
hirsutism and there may be facial acne. 
Pelvic pain is not a consistent symptom 
but is one which occasionally causes the 
patient to present herself for examina- 


tion. The ovaries are similarly and 
simultaneously enlarged hut are difficult 
to palpate ; therefore, pneumnrnentgenog- 
raphy is of great value in establishing 
or corroborating the diagnosis. The cure 
of bilateral polycystic ovaries requires 
surgical treatment, with wedge-shaped 
resection of both ovaries. 

In the past fifteen years, Stein' 1 B has 
been able to follow fifty-three patients 
upon whom a diagnosis of bilateral poly- 
cystic ovaries was made, corroborated by 
gyneoographv and treated by bilateral 
ovarian wedge resection. These patients 
consisted of twenty -three single women 
and thirty married women. In all, 
twenty-three of the single women, men- 
strual cycles were established postopera- 
tive!}'. I Usually a normal monthly rhythm 
occurred and the secondary sexual char- 
acteristics were, definitely influenced, 
favoring the feminine type. The original 
condition of bilateral polycystic ovaries 
did not recur in any case. 

After bilateral wedge resection, all of 
the thirty married women had reestab- 
lishment of the menstrual cycle. There 
were thirty-one women (twenty eight 
from the married group and three from 
the single group who subsequently mar- 
ried), who were endeavoring to become 
pregnant. Twenty patients (64.5 per 
cent) became pregnant, resulting in 
twenty-six pregnancies and twenty eight 
babies. Periodic checkup po.stoperatively 
revealed that there were no recurrences 
of bilateral polycystic ovaries. Three 
single women who had febrile and pain- 
ful postoperative courses developed a 
unilateral ovarian cyst with adhesions 
(5 per cent). 

On the basis of this study, Stein rec- 
ommends that bilateral polycystic ovaries 
associated with amenorrhea, sterility, 
and/or hirsutism be treated by bilateral 
ovarian wedge resection. 
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CERVIX 
Cervicitis 

End Results in Treatment — The 
pathology and clinical significance of 
cervicitis is well understood, but there 
remains to be developed a more uniform 
agreement on the choice of procedures to 
be applied in the management of the 
various phases of cervicitis. There is 
fairly universal acceptance of the thera- 
peutic value of the cautery, but there 
still is much confusion as to the type of 
cautery best suited for the individual 
case. With this in mind, Finley 17 has 
in this presentation endeavored to deter- 
mine the respective merits of the several 
methods of cauterization now in vogue. 
His observations are based on a series 
of 240 cases of chronic cervicitis, with 
or without erosion, cysts, eversion, or 
hypertrophy. All cervices were biopsied 
both before and after cauterization, so 
as to determine the method most favor- 
able to complete healing and freedom 
from ensuing complications. 

The three accepted methods of cau- 
terization, nasal tip, coagulation, and 
conization were used. Ninety-seven pa- 
tients were treated with the nasal tip 
technic, fifty-two by coagulation, and 
fifty-seven by the conization technic. 
Comparisons were made as to the rate 
and type of healing following each thera- 
peutic measure and as to resultant com- 
plications. 'Hu* average rates of healing 
were found to be the same with all three 
methods. There was very little differ- 
ence between coagulation and conization 
in the end histological picture. Fibrous 
tissue reaction was very low in both 
procedures, although slightly greater fol- 
lowing cauterization. Complications most 
commonly encountered were hemorrhage, 
stenosis, and pyometra, and were most 
frequently seen following conization. 
Hemorrhage (six cases) usually occurred 


from the tenth to the fifteenth day at the 
time of separation of the slough. Steno- 
sis with resultant pyometra may be 
largely prevented by repeated dilation 
of the cervical canal. Findley found 
that internal menstrual tampons interfere 
'with healing and he strongly condemns 
them. In all three groups, there was a 
high incidence of endocervicitis, 24 per 
cent of the nasal tip- group, 12 per cent 
among the coagulation group; and 25 
per cent in the conization group. This 
was due to the fact that the electrosur- 
gical procedure was not carried high 
enough in the cervical canal to reach 
and destroy all of the infected cervical 
glands. All their methods of cauteriza- 
tion proved equally effective in the series 
investigated by Findley. 

Carcinoma 

Report of Second Survey — Cash- 
man 18 reports the results and conclu- 
sions of a second survey made of 10,000 
cases of deep cauterization of the cervix 
in the Elizabeth Steel Magee and St. 
Francis Hospitals in Pittsburgh. The 
first survey was made in 1941 and cov- 
ered a period of twenty-five years, which 
was completed in 1939. At that time 
there were two known cases of carcinoma 
of the cervix, one of which is still alive. 
The second survey was primarily to 
determine if deep cauterization of the 
cervix had succeeded in preventing can- 
cer of the cervix. There were 4487 
patients who wefe followed and no other 
case of carcinoma of the cervix was 
found. From the results of this survey 
Cashman concludes: 

1. Chronic cervicitis seems to. be a 
contributing factor in the causation of 
carcinoma of the cervix, 

2. Cancer of the cervix is insidious 
in onset and, because of the late stages 
in which it is seen today, prevention 
of cervicitis, prevention of cancer by 
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adequate treatment of existing cervicitis, 
and early diagnosis by periodic exami- 
nation of women over twenty-five years 
of age, offer the best solution of the 
problem. 

3. In order to destroy infection in the 
cervix by cauterization, it is often nec- 
essary to cauterize deeply and exten- 
sively. 

4. Careful postoperative care and 
treatment are necessary to prevent steno- 
sis of the cervical canal after deep 
cauterization when the uterus is not 
removed. 

5. As far as known, deep cauteriza- 
tion of the cervix has been an effective 
method of preventing cancer in this 
series of 10,000 cases, for only 2 cases 
of cancer of the cervix are known to 
have occurred in this series. 

Treatment — Pelvic Lymphadenec- 
tomy — Metastases in the regional lymph 
nodes have long constituted a stumbling 
block in the treatment of cervical cancer. 
In many instances, glandular involvement 
occurs only in association with extensive 
local growth, making a combination which 
spells doom for the patient. In other in- 
stances, regional node metastases exist 
even when the local growth is early enough 
to permit surgical eradication or destruc- 
tion by radiation. It is in the latter group 
that Morton 19 is interested, for in them 
there exists at least the possibility of 
removing or destroying all the involved 
tissues. With the administration of high 
voltage roentgen therapy, the possibility 
of destroying cancer in the parametria 
and in the regional glands moved to the 
fore. However, there still remained a 
group of cases in which local cervical 
response to radiation promised much, 
yet death occurred soon after, presuma- 
bly because of the survival of cancer in 
the regional nodes. This consideration 
led Taussig to suggest a surgical re- 
section of the regional lymph nodes as 


a supplement to radiation in the early 
inoperable group of cases. In 1935, 
Morton and his group at the University 
of California Hospital started to per- 
form this operation upon certain selected 
patients. 

Of great importance in deciding the in- 
dication of such a procedure as Ivmphade- 
neetomy is a knowledge of the incidence 
of glandular involvement, particularly in 
relation to the degree of advancement of 
the local growth. Most observers have 
reported an incidence of approximately 
50 per cent glandular involvement in 
cases in which parametria] invasion was 
confirmed bv microscopic sections on 
material obtained at radical operations. 
It has been shown by many that gross 
enlargement of glands did not ncres, war- 
ily mean metastatic involvement. Con- 
versely, unenlarged glands have been 
found involved by cancer. Finally, it has 
been observed that glandular metastases 
sometimes occurred even when the local 
cervical growth still remained cHnicalh 
confined to the cervix, although the 
glands occasionally remained free even 
after considerable parametiial spread, a 
fact which must account for the cures 
which were obtained by surgery in eases 
with a rather extensive growth. 

Morton selected cases for operation 
only those in which tin- immediate final 
response to radiation was good, whereas 
Taussig performed bis operations more 
routinely, and before be hud an oppor- 
tunity to study the local reaction. The 
author’s feeling has been that it was 
useless to resect the regional glands if 
there was not a reasonable chance *4 a 
successful outcome so far as the cervix 
proper was concerned. 

In all, a total of sixty five cases had 
lymphadencctoiuv performed. In thirty- 
five eases, the patients received courses 
of high voltage x radiation in addition 
to approximately 4500 mg. hr. of radium 
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distributed in and about the cervix be- 
fore operation. The dose of roentgen 
therapy varied between 2000 and 4000 
r. to each of four fields, two anterior 
and two posterior. Tn twenty-eight in- 
stances, radium only was used in small 
doses as preparation for the radical 
operation. 

The operation employed involves a 
laparotomy approach, the exposure of 
the depths of the broad ligaments and 
the lateral walls of the pelvis, after re- 
moval of the tubes and ovaries, and 
resection of the gland-hearing areolar 
(issues lying in the bifurcations of the 
common iliac arteries and in the obtura- 
tor fossae. The areolar tissue about the 
uterine arteries and the ureters, as well 
as that lying about the iliac veins just 
before their exit beneath Poupart’s liga- 
ments. has also been removed when 
glands could he palpated in these struc- 
tures. The operations have not been 
difficult though occasionally they have 
been complicated by troublesome hem- 
orrhage from the plexus of uterine veins. 
In two cast's in which the Wertheim 
operation was performed in addition to 
lymphadeneetomv, death from cellulitis 
and generalized pelvic infection followed 
within a period of two months; no cancer 
remained at autopsy. There has been 
no mortality from the operation of sim- 
ple lymphadeneeiomy alone. Obesity and 
old age have been considered contra- 
indications. 

The actual five-year results in this 
group of cases are of little significance 
in evaluating this procedure as a method 
of treatment. It is of interest that the 
lives of at least three women, from whom 
glands involved by cancer were removed, 
were apparently saved by this procedure. 
Of the ten patients in the five-year 
group in whom glands were involved, 
only three survived, while of eighteen 


patients in whom glandular involvement 
was not found, sixteen survived the five- 
year period. While these figures seem 
to point a very ominous finger at glan- 
dular involvement, at least five of the 
nine deaths were due to the local cervical 
recurrence and invasion of cancer, and 
not to the existence of cancer in the 
glands. 

If the premise upon which Taussig 
based his operation, namely, that metas- 
tases in lymph nodes are peculiarly 
resistant to radiation, can be substan- 
tiated, then his procedure deserves a 
much more extended trial. If, however, 
it can be shown that modern x-radiation 
may actually destroy metastatic cancer 
in lymph nodes, then this nonoperative 
and possibly more comprehensive method 
may prove superior. The number of 
cases so far subjected to operation is too 
small to determine definitely its sphere of 
usefulness in the treatment of cervical 
cancer. 

Interstitial Radium Needles (Rhode 
Island Hospital ) — Supplemental Report 
— Waterman and DiLeone 20 report and 
review ten-year survival rates on 309 
cases of carcinoma of the cervix treated 
by interstitial radium needles from 
1926 to 1933, which had been previously 
reported for five-year survivals; on a 
second series of 198 cases treated be- 
tween 1934 and 1938, and a review of 
the total of 507 cases from 1926 to 1938. 
Of the 309 cases previously reported as 
to five-year survivals, 100 survived five 
years and 69 survived ten years or 69 
per cent of the five-year survivals. Of 
the 198 cases in the new series, there 
were 66, or 33 per cent, five-year sur- 
vivals. 

The complications due to radium 
treatment showed a 7.9 per cent inci- 
dence of vesicovaginal fistula in the 
whole series of 480 cases treated. In 
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the last 177 cases, 15, or 8.4 per cent, 
developed fistula. No Stage I case de- 
veloped fistula. There were 5 cases in 
Stage II, 8 cases in . Stage III, and 2 
cases in Stage IV developing fistula after 
treatment. In addition, 11 cases devel- 
oped urinary tract lesions other than 
fistula. Thus, out of 177 cases treated, 
11.8 per cent developed urinary tract 
lesions as a result of treatment. 

The following intestinal complications 
were noted: (1) Ten cases of bleed- 
ing and tenesmus; (2) one large rectal 
ulceration thought mistakenly to be can- 
cer and resected; (3) one case of necro- 
sis of the transverse colon with perfora- 
tion which was repaired followed by 
recovery of patient; (4) one case of 
ulceration and perforation of the recto- 
sigmoid into the peritoneum with peri- 
tonitis resulting in death; (5) one case 
of intestinal obstruction which occurred 
about one year after treatment for can- 
cer of the cervix complicated by a large 
fibroid. 

The younger age group of patients, 
that is, under thirty, had a larger five- 
year survival incidence than the older 
age group. Statistical analysis suggests 
that this was due to the fact that the 
younger age group came in for treatment 
sooner, and with less involvement, and 
consequently had a better prognosis. 

Waterman and DiLeone individualize 
upon the dosage used refraining from a 
single pattern. They attempt to place 
the needles about the growth, depending 
upon the direction in which the tumor 
is found extending ; thus, from six needles 
in small lesions to sixteen in larger 
lesions were used in this series. In the 
Stage II and Stage III groups, the dos- 
age varied from 1000 to 10,000 mg. 
hours. In the Stage II series, the best 
five-year survival rates occurred in a 
group of forty-one cases which received 


between 5000 to 7000 mg. hours, while 
in the Group III cases between 4000 and 
6000 mg. hours offered the best results. 

Wertheim Operation — The argu- 
ments for the treatment of carcinoma of 
the cervix by surgical means bears repe- 
tition: (1) If the cervix has been re- 
moved, no cervical cancer can regrow in 
it as a recurence; (2) certain cancers of 
the cervix are radiation resistant, a fact 
proved at the Pondvilie Hospital, where 
multiple biopsies are performed at the 
time x-ray and radium treatments are 
being carried out : (31 there will be less 
damage to the bowel if surgery is under- 
taken. Lately, forty six eases of serious 
bowel injury have been found in the 
author’s clinics. {4) From the work of 
both Bouncy and Taussig, it is obvious 
that patients with Ivmph node met, ns ■ 
tasos can be cured by surgery in some 
instances, and Meigs* 1 believes that it 
is not possible to cure with radiation 
cancer in lymph nodes deep in the pel- 
vis; (5) the study of vaginal smears 
presents a new and sixth reason for advo - 
eating radical surgery since after the 
Wertheim operation these smears are 
negative, while, after four or five venrs 
following radiation, vaginal smears occa- 
sionally show cells that suggest a recur- 
rence or a persistence of carcinoma. 

The total series of cases operated upon 
is sixty-five or about 15 per cent of the 
total number of patients seen with cervi- 
cal carcinoma. The patients selected for 
surgery should he young, preferably 
under fifty years of age, and in good 
physical condition. It is important that 
they are thin; obese women should not 
be chosen. The tumor may involve the 
cervix in part or entirely ; it may ad- 
vance upon the vaginal wall to not over 
1 cm. from the cervix. The cervix should 
be movable on vaginal or rectal examina- 
tion. Palpation of lymph nodes in the 
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iliac, ureteral, or obturator regions is 
no excuse for not operating if the other 
reasons for selection are satisfactory. It 
is exactly this type of patient that Meigs 
hopes to be cured by radical surgery. 
If pyelography demonstrates that the 
ureter is dilated but the lesion seems 
operable, the patient should be given 
the benefit of the doubt, for surgery may 
cure such a patient if the block in the 
ureter is due to pressure of a node. 

The operation performed by Meigs he 
prefers to call the Wertheim-Clark plus 
the Taussig operation. The pelvic lymph 
node dissection being that advocated by 
Taussig. The operation includes the com- 
plete dissection of the pelvic lymph nodes 
from the bifurcation of the aorta down, 
plus the removal of the cervix, vagina, 
and parametrium. The only real and 
serious complication is damage to the 
ureter and consequent u r etc ro vaginal fis- 
tula. Eight or 12.3 per cent of the sixty- 
five patients in the group developed 
ureteral fistulas. With increased knowl- 
edge of the blood supply of the ureter, it 
is hoped this obstacle of the operation 
can be overcome. 

Twelve patients or 18.4 per cent had 
lymph node involvement and all of them 
would have died if radium were the 
treatment of choice. Tn this group of 
twelve patients, follow-up revealed that 
41.6 per cent could not be considered as 
cured as they are dead or have had 
recurrences. Fifty-eight and four-tenths 
per cent are known to be living and 
well. There is no proof that preoperative 
radiation was beneficial in the twenty- 
four patients so treated. From the surgi- 
cal technical point of view, there was 
very little difference in the dissection 
during the operation. In the entire 
group of sixty-five cases, there were no 
postoperative deaths, an indication of 
the safety of the operation in skilled sur- 
gical hands. 


UTERUS 
Cervix Uteri 

Carcinoma — Interval Report on 
Treatment, Results, and Complica- 
tions — This report is based on a series 
of 1111 cases of carcinoma of the cervix 
treated at the Free Hospital for Women 
from 1902 to 1938. The percentage of 
women who were alive five years after 
first treatment is as follows : 1902 to 
1913, 12 per cent; 1914 to 1918, 19 per 
cent; 1919 to 1923, 23 per cent; 1924 
to 1928, 28 per cent; 1929 to 1933, 38 
per cent, and 1934 to 1938, 43 per cent. 
Seventy-one per cent of the patients alive 
after five years were alive after ten years, 
and 75 per cent of those alive after ten 
years were alive after fifteen years. 

Radium was first used late in 1916. 
Complications from treatment occurred 
in five patients in the period 1916 to 
1918; one incisional hernia, one vesico- 
vaginal fistula of surgical origin, and 
one from radium. Two patients devel- 
oped both vesicovaginal and rectovag- 
inal fistula from radium. 

The period from 1924 to 1928 showed 
an improvement in results. This is 
attributed to the giving of single doses, 
200 or 225 mg., of radium, screened with 
0.5 mm. of silver and 0.5 or 1.0 mm. of 
brass for twenty-four to thirty hours, 
6000 mg. hr. being the maximum dose. 

During the period 1929 to 1933, three 
changes in treatment were introduced. 
The first was begun in 1930 and con- 
sisted of administering radium in two 
doses of 2000 to 3600 mg. hr. each, 
within ten days of one another for a 
total of 4800 to 6000 mg. hr. In 1931, 
the second change was made. Radium 
applicators of 1.0 mm. brass with addi- 
tional screening of 1.0 mm. lead were 
much more frequently used. The third 
change was the administration of 1600 r. 
with a 200-kv, apparatus immediately 
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after the first application and repeated 
after two months. A gratifying improve- 
ment in results ensued in spite of a dis- 
tressing number of deaths and compli- 
cations attributable to treatment. During 
the period 1934 to 1938 there was no 
change in radium treatment. Two well- 
screened doses of 2000 to 3000 mg. hr. 
were most often employed. The total 
dose of x-radiation did not exceed 4800 
r. and much more often was 3200 r. or 
less because of a fear of complications. 

Fifty-eight patients, 5.2 per cent of the 
1 1 1 1 cases, had a supravaginal hysertec- 
tomy performed prior to the diagnosis 
of cervical cancer. Furthermore, fifteen 
patients had previous bilateral oophorec- 
tomy and eight had bilateral salpingo- 
oophorectomy. Five more had bilateral 
salpingectomy and two had both tubes 
ligated. Thus, thirty patients, 2.7 per 
cent of the series, developed cancer in 
the cervix of the uterus that had been 
rendered a completely useless organ or 
one capable only of menstruation. 

Deaths and complications from radi- 
ation were due primarily to overtreal- 
ment. Smith and Dresser 22 consider 
anything over 5400 mg. hr. given in 
one application and anything over 6000 
mg. hr. given in two applications as 
an overdose of radium. The maximum 
safe amount of 200-kv. x-radiation when 
combined with the above dose of radium 
is 6000 r. It is better to give all radia- 
tion within six weeks and to administer 
x-ray therapy first except in cases with 
hemorrhage. Fetreatment is only occa- 
sionally beneficial and at that only for 
local vaginal recurrences. Tt is safer to 
withhold additional therapy unless the 
evidence for recurrence is convincing. 

In a comparison with surgical treat- 
ment, the authors are convinced that the 
radical operation should be resorted to 
only in cases of operable radio-resistant 
cancers. 


Squamous Metaplasia - Following a 
brief review of the conflicting ideas con- 
cerning metaplasia in regard to its pre- 
cancerous nature and the origin of the 
cells, Auerbach and Fund 22 emphasize 
two points they have found to he of 
value in the differential diagnosis. First, 
the position and morphology of the cells 
which have been aptly described, espe- 
cially as regards the outward displace- 
ment of the mucous secreting columnar 
cells; second, the “festooning” effect 
which is achieved by the squamous cells 
in growing over the microscopic undula 
tions of the cervix. This survey is based 
on 100 consecutive cervices, of a group 
of over 600, in which a maximum of 
satisfactory sections were obtained. 

Squamous metaplasia was observed 
in 72 of the 100 cervices obtained carv- 
ing from minimal to maximal, the latter 
representing almost complete trail •Tor 
mation of the columnar epithelium of 
the lower cervical canal. Race appears 
to have no effect on the incidence, The 
youngest in tin* series was (wrntv one 
and the oldest fifty one, There is a 
significant increase in incidence from the 
third through the tilth decades, and this 
rise is emphasized bv a correlated rise 
in severity. There is no cort elation 
between parity and the presence of meta* 
plasm. The menstrual history ami the 
endometrial phase were noueontribntorv, 
Gross appraisal of laceration and ever 
sioti was made "U the fresh s*>e. imm and 
these were without effeet ns factors. In 
fiammation was difficult to appraise, as 
inflammation with metaplasia was oh 
served in thirty instances ; metaplasia 
without inflammation was observed in 
forty-two cases and neither metaplasia 
nor inflammation were seen in nineteen 
cases. 

Fibromyomas constituted the most 
common cause for hysterectomy in this 
series and occurred in a total of fiftv- 
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seven eases, alone in thirty-seven, and 
in combination with salpingitis in twenty. 
Of these fifty-seven cases, thirty-six, or 
81 per cent, had metaplasia, but salpin- 
gitis had no effect. Malpositions showed 
no influence on the incidence, but three 
cases of frank prolapse were all positive. 

Preinvasive carcinoma occurred twice 
in this series. In both cases, there was 
metaplasia in addition to the frank neo- 
plasia, but the two processes were en- 
tirely distinct. 

The individual factors which appear 
to exert an influence on the develop- 
ment of metaplasia are age of the patient 
and inflammation or irritation of the 
cervix. The rising curve of incidence 
of squamous metaplasia from the third 
through the fifth decades of life roughly 
parallels the curve of declining ovarian 
activity with relative hyperestrinism. 

Auerbach and Fund are of the opinion 
that chronic inflammation plays a more 
important part in the process than the 
figures indicate, although its mechanism 
as a local stimulus is vague. The pres- 
ence of metaplasia in chronic inflamma- 
tory disease seems removed from any 
function in the healing of erosions, as 
the ratio in everted and noneverted cer- 
vices is almost exact (72 per cent and 
73 per cent), and eight or nine nullipa- 
rous cervices grossly free from any 
lesion slio wed varying degrees of meta- 
plasia in the endocervix. Circumferential 
involvement of the endocervix just prox- 
imal to the external os was a fairly fre- 
quent observation in nulliparous speci- 
mens and in parous specimens in which 
near perfect healing produced some de- 
gree of stenosis. The dilated canal im- 
mediately above was usually filled with 
mucus, suggesting (hat the secretion 
itself may be sufficient stimulus to induce 
basal cell proliferation with squamous 
metaplasia. 


Nothing was observed to suggest di- 
rect conversion of metaplastic to neo- 
plastic cells. However, the tendency of 
cancer cells to grow along natural sur- 
faces, displacing the preexisting epithe- 
lium, whether columnar or squamous, 
and to remain in situ for some time 
suggests a kinship to the metaplastic 
cells. 

Prolapse 

Surgical Treatment — There has 
been a trend during the past two dec- 
ades toward correcting prolapse of the 
uterus by the vaginal route unless intra- 
pelvic disease necessitates laparotomy. 
TeLinde 24 is of the opinion that one 
should not approach the subject with 
a fixed plan of operation. Each case 
should be judged and treated as an 
individual problem. In selecting the best 
operative procedure in an individual 
case, several factors must be taken into 
consideration. The most important of 
these factors are: The general physical 
condition of the patient; the desirability 
of preserving menstruation; the desir- 
ability of preserving the child-bearing 
function; the degree of descensus; the 
condition of the cervix and corpus uteri ; 
the presence of, and degree of, cystocele ; 
the presence of, and degree of, rectocele 
or enterocele. 

In discussing the cure of prolapse of 
the uterus, it is advisable to consider 
the supporting structures which have 
failed to hold the uterus in correct posi- 
tion and how best to utilize these sup- 
porting structures in restoring the uterus 
to its normal position, or in supporting 
that portion of the uterus which is per- 
mited to be retained and/or the vagina. 
The structures which are concerned in 
maintaining the uterus in normal posi- 
tion are : The round ligaments ; the 
uterosacral ligaments; the base of the 
broad ligaments (cardinal ligaments, 
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etc.); the fascia lying between the an- 
terior vaginal wall and the vagina; the 
fascia lying between the posterior vag- 
inal wall and the rectum, and the floor 
of the pelvis (the pubococcygeal fibers 
of the levator ani muscles). Some or all 
of these structures are utilized in the 
various operations designed to restore 
support to the pelvic structures. 

Young women suffering from various 
degrees of prolapse associated with the 
allied conditions of cystocele, relaxed 
vaginal outlet and rectocele frequently 
desire more children. Their wishes must 
be respected and often a pessary can be 
used to advantage as a temporary ex- 
pedient. TeLinde is of the opinion that, 
if possible, surgery should be deferred 
in this group of patients for two reasons : 
first, radical plastic vaginal repairs will 
suffer injury at subsequent deliveries; 
second, the best types of operation for 
prolapse are not compatible with future 
pregnancy. If surgery is essential dur- 
ing the child-bearing period, the author 
prefers a modification of the Gilliam 
suspension, often combining it with 
shortening of the uterosacral ligaments 
and/or advancement of the bladder peri- 
toneum onto the uterus. 

There is another group of relatively 
young parous women who present them- 
selves with various degrees of descensus 
associated with relaxed outlet, rectocele, 
and cystocele. These women have as 
many children as they desire and would 
often welcome sterilization. When the 
descensus is of first degree, a Manches- 
ter operation with sterilization is a quite 
satisfactory procedure. In young women 
and in those over forty with more severe 
prolapse, TeLinde prefers the Spalding- 
Richardson composite operation. The 
operation is a prolonged one and should 
not be done if the physical condition of 
the patient is such as to make an exten- 
sive operation ill advised. Tn those cases, 


the Watkins interposition transposition 
operation is quite satisfactory if the 
uterus is healthy and of proper size. 

When prolapse and its allied conditions 
exist with benign uterine disease, vag- 
inal hysterectomy is, in most instances, 
the operation of choice. However, since 
the benign uterine disease is situated in 
the portion of the uterus amputated, the 
Spalding-Richardson operation is pre- 
ferred, because the results in supporting 
the vagina have been better than in vag- 
inal hysterectomy. There is still another 
group of patients in which gross intra- 
pelvic disease exists and in these com- 
bined laparotomy and plastic operation 
must he the procedure of choice. TeLinde 
prefers the T.ch'ort colpocieLis in elderly 
women who are poor surgical risks. 

The technic of the Spalding Richard- 
son operation is presented in detail be- 
cause it. is generally unknown. \n in- 
verted T-shaped incision is made in the 
vagina as in the first step of the cystocele 
operation, and the bladder dissected from 
its attachment to the cervix, The pubo- 
vesicocervic.nl fascia is then dissected 
from each flap. The cervix is next am- 
putated. The author then covers the pos- 
terior lip of the shortened cervix with a 
flap of mucosa that has been dissected 
free and then drawn into the canal with 
a mattress suture. The cervical amputa- 
tion is much less bloody if the cervical 
branches of the uterine vessels are first 
ligated bilaterally. The vesicouterine 
pouch of peritoneum is then incised and 
the fundus of the uterus delivered by 
means of traction sutures or tenacula. 
After clamping the uterine end of the 
round ligament tube and ovarian liga- 
ments. a supravaginal amputation of the 
corpus at the desired level is performed. 
The stump is then rinsed and the round 
ligaments, tube, and ovarian ligaments 
are sutured into it. The uterosacral and 
bases of the broad ligaments arc attached 
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to the remaining- segment of the uterus, 
and are utilized in building up support 
of the vagina. The edge of the vesico- 
uterine peritoneum is then sutured to 
this remaining portion of the uterus. 
The pubovesicocervical fascia is then 
brought together in the midline by inter- 
rupted sutures beginning beneath the 
urethra, continuing beneath the base of 
the bladder and finally covering the 
stump of the uterus. The anterior lip 
of 'the cervix is then covered over with 
vaginal mucosa, flaps of which have been 
trimmed to the proper size. The pelvic 
floor and rectocele are then repaired. 

Tn the private service of Richardson 
and of TeLinde and in the public ward 
service of the Johns Hopkins Hospital, 
the operation has been performed on 
approximately 100 women with satis- 
factory results. TeLinde is of the opin- 
ion that the Spakling-Richardson opera- 
tion meets the desired objective of an 
operation for uterine prolapse when fur- 
ther pregnancies are not desired. The 
diseased portion of the cervix is re- 
moved, thus removing a source of leu- 
korrhea and a potential site of neoplasm. 
The corpus uteri is removed and with it 
the danger of endometrial cancer as well 
as fibroids. The bases of the broad liga- 
ments and the uterosacral ligaments have 
not been crushed as in vaginal hysterec- 
tomy and are preserved for support of the 
vagina. Follow-up study reveals that the 
vagina is well suspended and is of normal 
depth and caliber. 

Vaginal Hysterectomy — The two 
procedures employed almost to the ex- 
clusion of all others in the treatment 
of descensus of the uterus are the Man- 
chester operation or one of its modifica- 
tions; and vaginal hysterectomy, to- 
gether with the use of the cardinal 
ligaments, the pubocervical fascia, the 
uterosacral ligaments, and the upper 
portions of the broad ligaments for the 


construction of a supporting structure 
which will uphold the vaginal vault and 
the bladder. The intelligent treatment of 
uterine descensus requires a clear con- 
ception of the mechanics of uterine sup- 
port and of the anatomy of the structures 
by which this is accomplished. 

Danforth 25 has treated the greater 
part of his cases by vaginal hysterec- 
tomy. In a little more than 600 vaginal 
hysterectomies, the operation was done 
for descensus of greater or less degree in 
160 cases. 

In so far as the technic is concerned, 
there were two groups of cases. In 
those where the uterus was entirely out, 
or at least a large part of its bulk escaped 
from the vagina, Danforth used the 
Mayo operation which had been well 
described by Ward with modification. 
In addition to that method described by 
Ward, the use of the pubocervical fascia, 
dissected free in the early part of the 
operation and brought together over the 
united broad ligaments, is a valuable part 
of the procedure and materially adds to 
support. An inverted T-shaped incision 
is made on the anterior wall extending 
nearly to the urethra. Flaps are freed 
on each side and the fascial layer is 
dissected free. The anterior peritoneal 
fold is then opened. The incision is ex- 
tended behind the cervix and the pos- 
terior peritoneal pouch is opened. The 
uterosacral ligaments are divided, the 
uterus turned anteriorly and the broad 
ligaments caught in three clamps on 
either side and the uterus removed. The 
next step is to approximate the utero- 
sacral ligaments. In patients in whom 
there is a marked enterocele, it adds to 
the efficiency of the operation to resect 
a portion of the uterosacral pouch. An 
efficient closure of the posterior part of 
the weakened uterine supports is a very 
important part of the operation, and 
Danforth feels that ’here is a frequent 
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curved forceps introduced into the inter- 
nal ring behind the fascia and above the 
muscle grasps the round ligament and 
pulls it through the ring backward over 
the rectus muscle and held by Allis 
forceps. The left round ligament is 
treated in the same manner. 

2. Both round ligament loops are 
drawn mesially along the lower aponeu- 
rotic leaf until the uterus is brought into 
the desired position. 

3. The peritoneum is closed and the 
recti muscles approximated. The round 
ligament loops are then sutured to the 
posterior surface of the aponeurotic leaf 
with mattress sutures. The aponeurosis 
is then closed with a running suture 
which should include but not surround 
the ligaments below. 

The authors state that the operation 
is safe and is associated with the mini- 
mum of trauma. Tt is safe for future 
childhearing, if this is contemplated. 
Several of their patients went through 
normal labor and delivery. They advo- 
cate this incision for suspension opera- 
tions of the uterus and other gynecolog- 
ical procedures. They claim for this 
method less pain than when the liga- 
ments are brought through the aponeu- 
rosis and left subcutaneous. 

Dysmenorrhea 

Spasmodic Dysmenorrhea— Hypo- 
plasia of Uterus -- The pain of spas- 
modic dysmenorrhea is related to con- 
tractions of the uterus. 1 he difference 
between painful and painless contractions 
lies in their character rather than their 
strength. The particular pattern of uterine 
inotilitv causing pain during menstrua- 
tion is unknown, hut the view which sup- 
poses ineo-ordination of different areas 
of the uterus, or disturbed polarity of 
the uterus, has still to he disproved. The 
theory which supposes uterine hypo- 
plasia as the cause of the abnormal uter- 


ine contractions and the evidence on 
which it is based are critically examined 
by Jeff coate and Lerer 27 in the light of 
what is known about the development 
of the uterus. 

An analysis of the histories of 829 
patients suffering from spasmodic dys- 
menorrhea shows (a) not more than 
27 patients had definite signs of uterine 
hypoplasia; ( b ) the age of the menarche 
was usually within normal limits ; ( c ) 
scanty and infrequent menstruation was 
the exception and most women had a 
regular cycle; ( d ) endometrial studies in 
111 cases showed, with 2 exceptions, 
that the histological phase agreed with 
the time in the menstrual cycle. Painful 
menstruation is usually ovular in type ; 
(e) 457 patients had some minor mal- 
formation or malposition of the uterus, 
but these faults are not accepted as an 
indication of hypoplasia; (f) the exist- 
ence of an interval between the menarche 
and the onset of dysmenorrhea in a large 
percentage of cases is confirmed. This 
in itself is evidence against the hypo- 
plasia theory. An analysis of a second 
series of eighty-six patients, all of whom 
had a hypoplastic or atrophic uterus, 
shows that of the twenty-eight women 
who were -menstruating only one had 
dysmenorrhea of an incapacitating degree. 

The effect of estrogen on a hypoplas- 
tic uterus depends on the ability of the 
organ to respond. If the uterus is insen- 
sitive, then estrogen therapy is useless. 
If, however, the uterus is sensitive, then 
there is no point in increasing its size 
temporarily unless the cause (usually 
ovarian underactivity) is connected. Fur- 
thermore, if the cause is successfully 
treated, the hypoplasia is automatically 
cured and estrogen is unnecessary. The 
value of estrogen therapy in spas- 
modic dysmenorrhea is open to ques- 
tion. If it does give relief, even tempo- 
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rarv, then it does not necessarily do so 
by overcoming hypoplasia. 

Jeffcoate and Lerer are of the opinion 
that the evidence at hand is insufficient 
to prove or disprove the hypoplasia 
theory of dysmenorrhea and it will re- 
main so as long as the pathology of 
uterine hypoplasia is in doubt and its 
diagnosis depends on the opinion of 
individual clinicians. 

Primary Dysmenorrhea — Treat- 
ment with Deproteinated Pancreatic 
Extract (Depropanex ) — Grossmann, 28 
after reviewing the literature, is unable 
to find a therapeutic agent available to 
the clinician that will afford consistently 
favorable results in the treatment of 
dysmenorrhea. It has been shown that 
dysmenorrhea occurs only in the pres- 
ence of active uterine contractions, and 
that these contractions are spastic in 
character. The effect of a nontoxic, 
spasmolytic agent, depropanex, which 
is a deproteinated pancreatic extract, 
was studied when administered to two 
groups of patients. The first group of 
twenty-five patients encountered in pri- 
vate practice offered uniformly consist- 
ent and favorable results. These patients 
received sixty-three treatments, consist- 
ing of from 1.5 cc. to 4 cc. of depro- 
panex intramuscularly. Complete relief 
from dysmenorrhea was afforded within 
from fifteen 'minutes to one hour subse- 
quent to administration of fifty treat- 
ments. Partial relief was afforded within 
the same period of time after eleven 
treatments. 

Thirty-one patients in the second 
group (industrial practice) received 
forty-one treatments, twenty-two, or 
53.7 per cent, of which afforded com- 
plete relief, and six, or 14.6 per cent, 
afforded partial relief. Favorable re- 
sponse was denied after thirteen treat- 
ments (31.7 per cent). The striking 
disparity of results obtained in the two 


groups is accounted for by the fact that 
among the industrial group of patients 
some were accustomed to oral medica- 
tion and, in many instances, fully ex- 
pecting to be excused from work, re- 
sisted parenteral treatment. Because of 
the large labor turnover in the industrial 
plants, it was frequently impossible to 
do follow-up studies or to repeat the 
medication in larger doses. 

Functional Dysmenorrhea Treat- 
ment with Pregneninolone — I lard- 
ing 20 treated eighty-two patients af- 
flicted with functional dysmenorrhea by 
oral administration of flung, tablets of 
pregneninolone daily. All patients were 
treated in the premenstrual phase. There 
was 50 per cent or more improvement 
in sixty patients and less than 50 per 
cent improvement in twenty-two patients. 
Six patients were classified as worse 
because there was more pain during the 
months treated. This percentage was 
based on the amount of pain estimated 
by the patient and her relatives, the 
request for pain relieving therapy and 
the amount required, the length of time 
the patient was bedridden or unable to 
work, her general appearanee, etc. 

The prevention of pain was eon-ideml 
temporary as the patients were usually 
only benefited in the mouth that medi- 
cation was taken. 

Before treatment, menstruation was 
essentially regular in thirty-nine patients 
and irregular in forty-one patients. In 
this series there was a tendency for 
earlier menstruation to occur except 
when menstruation was quite early Ik* 
fore treatment. Where early menstrua- 
tion had been caused in previous months 
by the tablets, starting the use of preg- 
neninolone later in the cycle prevented 
the onset of menstruation before the 
twenty-eighth day. 

Twenty additional patients were given 
injections of progesterone in doses of 
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5 mg. to 15 mg. during the time that 
tiie patient complained of severe pain. 
The results of this treatment were dis- 
appointing. and as very little relief was 
obtained, this method was discontinued. 
Later, twenty-two patients were given 
progesterone injections between men- 
strual periods. The results were not as 
satisfactory as were obtained with the 
oral use of pregneninolone and were 
discontinued because they caused too 
much inconvenience and were too expen- 
sive for a treatment usually giving only 
temporary relief. The oral administra- 
tion of pregneninolone has many ad- 
vantages. such as simplicity, harmless- 
ness, low cost, and timesaving to both 
the patient and physician. 

Essential Dysmenorrhea — Treat- 
ment with Pavatrine — Medical science 
is still ignorant as to the true cause of 
dysmenorrhea in the absence of pelvic 
pathology, and as dysmenorrhea is a 
symptom and not a disease, no one 
routine of treatment regularly gives 
any measure of success. For the most 
part, also, it is usually not possible 
to differentiate in any one individual 
the type of dysmenorrhea present, and 
there is always overlapping of the classi- 
fied types: («) The neurotic; (b) the 
obstructive; fr) the hypoplastic, and 
(<l) the constitutional. 

In the scries of Weinberg’s 80 141 
cases have been reviewed. Forty-one of 
these could be explained on the basis 
of pathology that required operative 
correction or treatment, and are not 
included in the series. The rationale of 
therapy in the functional cases was based 
on the fact that the pain is certainly 
related to the uterine musculature or its 
innervation or both. Pavatrine pos- 
sesses both musculotropic and neuro- 
tropic action. Its action simulates that 
of morphine, but it has the advantage 
of being nonnarcotic. Its antispasmodic 


property has been demonstrated by 
Bickers. 

Each patient was given a prescription 
for pavatrine and instructed to take one 
tablet three times a day after meals, 
beginning three days before the onset of 
the expected period and likewise on the 
first day of the period. Each patient 
was also given a second prescription 
for capsules, each containing phenobar- 
bital, 0.3 gm. ( y 2 grain) ; extract hyos- 
cyamus, 0.05 gm* (% grain), and 
amidopyrine, 3.0 gm. (5 grains). She 
was told that this was an "emergency” 
drug and was instructed not to use it 
unless her cramps were painful and to 
take one capsule every four hours as 
long as she was uncomfortable. In this 
way an estimate of the amount of relief 
obtained by pavatrine alone could be 
made, for if it was not necessary to take 
any of the capsules, the results were 
considered excellent. If, however, three 
or more capsules were necessary in any 
twenty-four hours, then obviously the 
pavatrine was of no measurable value; 
thus, in forty-eight cases there was com- 
plete relief; in nineteen cases, one cap- 
sule was occasionally necessary ; in 
twenty-three cases, two capsules were 
necessary, and ten cases were total fail- 
ures, three or more capsules being re- 
quired. No case is recorded which had 
not been treated for at least six men- 
strual periods and, as a further check, 
one half the cases which responded well 
to pavatrine were asked to omit it for 
one month. In this latter group, there 
was a return of the dysmenorrhea in 
every case. Three of the cases were fail- 
ures because of an apparent idiosyn- 
crasy of the drug. This consisted of a 
severe trembling of the hands and a com- 
plete feeling of inability to control loco- 
motion. This sensation is unquestion- 
ably due to the marked relaxing effect 
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of the drug and in such patients it 
should be discontinued. 

Exercises— Haman 31 treated a group 
of 129 patients with dysmenorrhea with 
special exercises. Eighty-four of these 
patients suffered from primary and forty- 
five from secondary dysmenorrhea. All 
patients treated had a severe type of 
dysmenorrhea being forced to bed dur- 
ing the menstrual period. 

The exercises are very simple to per- 
form ; they take less than five minutes a 
day, and require a minimum of space; 
they may be done at home, and need he 
carried out usually for only two or three 
months before improvement results. 
There are three positions. Position 1 — 
The patient stands at right angles to a 
wall at such a distance as will enable 
her to comfortably rest her left elbow 
on the wall on a level with her shoulder. 
The pelvis is tilted forward and, while 
in this position, the patient touches the 
wall with her hips, keeping her knees 
straight. Care must be taken not to 
twist the body or allow the elbow to 
slide up or down along the wall. Posi- 
tion 2 — The same procedure is repeated, 
using the right elbow. Position 3 — The 
patient faces the wall against which she 
rests both elbows. The pelvis is tilted 
and the patient stretches until her pelvis 
touches the wall. The heels remain on 
the floor and the knees are kept straight 
(the positions are well illustrated). Each 
position is assumed three times and re- 
peated three times per day. 

Eighty-four and five-tenths per cent 
of all patients suffering from severe dys- 
menorrhea experienced definite relief on 
this exercise regimen. Tn many instances, 
the beneficial relief lasted for at least 
twenty months, which was the limit of 
the follow-up period in this investigation. 
Within the subgroup of those afflicted 
with primary dysmenorrhea, the percent- 
age of alleviation was 89.3 per cent. 


Abdominal Hysterectomy 

Observations Based on a Seri a 
of 1925 Patients The policy of hvs 
terectomv, subtotal or total, has variec 
since 1*126 at the gynecology clinic oi 
the University of Iowa. Since DLLS mort 
than 90 per cent, and since 1*140 more 
than 95 per cent of all abdominal hys- 
terectomies have included the cervix. f>| 
a total of 2820 operations. 1 * 5 wert 
total hysterectomies. Five senior stafl 
members performed 3t> per cent, eighteen 
senior residents with assistance usttalh 
of lower ranks performed 3‘* per cent 
and assistant or associate residents, gen 
orally assisted bv more experienced op 
orators, performed 25 per rent of tin 
operations. The mortality rates wen 1 
2.*h 2.0, atltl 0/t per cent, respectively, 
The only variation of the usual tech 
nics that Monger! anil SioIt/ :i - mention 
is that the vaginal .apex was left open 
more often than closed, and that »n 
attempt was made in any way to support 
the vagina with the round, ovarian, <>t 
infundiludopelvie ligaments. 

The principal indications for operation 
were fibromyoma of the uterus, 85/ ■ 
cases; functional bleeding. 372 eases; 
pelvic inflammatory diseases, 32' > eases; 
benign ovarian tumors, 31, S cases; ma 
lignant uterine tumors, 167 eases; maiig 
nant ovarian tumors, o7 eases, and mis- 
cellaneous diagnoses, 215 eases. 

Complications, usually of a technical 
nature, were experienced in 1013, 53 
per cent of the patients listed, and by 
and large were relatively minor. Twenty- 
three of the thirty eight fatalities <x*» 
cur red in the group of patients with 
complications, although the chief com- 
plicating factors were adhesions and 
bleeding ; principal concern was usso 
dated with large bowel, ureteral and 
bladder injuries which occurred twelve, 
ten, and twelve times, res|K*ciivdy, The 
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author’s comparative experience reveals 
that bowel and bladder injury occurs 
with similar frequency in any type of 
abdominal hysterectomy. On the other 
hand, ureteral injury occurs more fre- 
quently in total hysterectomy. Ureters 
were injured in ten women, with nine 
repairs, at the time of initial operation. 
Subsequent operation for reimplantation 
was necessary in one patient. Morbidity 
rates were similar to those for any hys- 
terectomy series, irrespective of the type 
of operation. Infection of same type, 
chiefly peritonitis, accounted for twenty- 
two of the thirty-eight fatalities. 

Impressions Based on 135 Cases — 
Supravaginal hysterectomy has been a 
standard gynecologic procedure for many 
years, and has been very successful in 
the cure of symptoms produced by such 
lesions as myomata uteri, adenomyosis 
uteri, functional uterine bleeding, partial 
descensus of the uterus, pelvic inflam- 
matory disease, endometriosis, endo- 
metrial polyps, and benign uterine ad- 
nexal disease. Tn all of these conditions, 
it was thought advantageous or not disad- 
vantageous to conserve the cervix uteri. 
Some of the advantages which arc attrib- 
uted to supravaginal hysterectomy have 
been the simplicity of technic, slight 
blood loss, absence of postoperative mor- 
bidity, and very low mortality. Besides 
these immediate advantages, great im- 
portance has been ascribed to the cervix 
uteri as a fundamental structure in the 
human female. Physiologic observations 
and knowledge accumulated in the last 
two decades have allowed for tremen- 
dous extensions of surgical procedures, 
and what was considered adequate and 
successful surgery twenty years ago does 
not apply today. The fact that complete 
hysterectomy is a more difficult and dan- 
gerous operation to accomplish without 
adequate experience has no right to in- 
fluence our judgment as to its merits. 


It is up to the gynecologist to train 
himself to overcome the technical diffi- 
culties and do the operation that is to 
the patient’s ultimate advantage. 

The authors’ 33 technic is an extension 
of the technic ordinarily used for supra- 
vaginal hysterectomy. A self-retaining 
catheter is inserted into the bladder pre- 
operatively and left in for seventy-two 
hours postoperatively. After mobilizing 
the uterus and adnexa, the corpus is 
grasped with*a large tenaculum except 
in cases of malignancy or pyometria. The 
round ligaments are ligated and sepa- 
rated from the uterus, and the bladder 
peritoneal flap is developed and sepa- 
rated from the uterus for a short dis- 
tance. The ovarian vessels are ligated 
and separated from the uterus. The 
broad ligaments are separated from the 
side of the uterus to the position of the 
internal os of the cervix. The uterine 
vessels are exposed, ligated, and cut 
above the ligature and then the vessels 
are dissected from the side of the uterus. 
The fascia which lies over the cervix is 
then separated from the cervix and the 
bladder is separated from the vagina as 
far as necessary. After partial separation 
of the uterine vessels on both sides, the 
uterosacral ligaments are exposed and 
ligated and separated from the uterus at 
which time mobilization is complete. 
After complete control of the circulation 
to the uterus, the whole structure is sep- 
arated from the vagina with a knife cut- 
ting perpendicular to the axis of the 
vagina. The vaginal canal is closed with 
a continuous suture of fine catgut placed 
very lightly and in such a way that the 
vaginal mucosa is inverted into the canal. 
The round ligaments, infundibulopelvic 
ligaments, the perivaginal fascia, and the 
uterosacral ligaments are fixed to the 
vault of the vagina. All raw surfaces 
are covered with peritoneum. The au- 
thors prefer to use No, 0 or smaller 
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catgut sutures throughout the procedui e. 
The anesthesia used for most of these 
cases has been continuous or fractional 
spinal with special consideration for 
small doses. 

In the series of 132 cases, there was 
no immediate mortality. Fifty-two cases 
were morbid, 23 of which had a post- 
operative reaction for which there was 
no explanation. There were 12 cases 
of urinary tract infection, 4 wound infec- 
tions, 1 pyelitis and retained sponge in 
vagina, 1 case of thrombophlebitis, and 
1 case of perirectal abscess. 

The chief indication for total hys- 
terectomy is usually cited as the re- 
moval of a possible carcinomatous site. 
Not enough emphasis has been made of 
the retained cervical stump as a cause 
for minor gynecologic disturbance to 
indicate its removal. 

In the follow-up of these cases, there 
were granulations in the vaginal vault 
in twenty-seven patients. Vaginal short- 
ening occurred in one patient, but in 
many the impression obtained was that 
the vault was actually lengthened. After 
studying many vaginal smears, Mohler 
and Bishop are of the opinion that nor- 
mal vaginal biology exists after complete 
hysterectomy and that the climacteric 
occurs at its normally expected time 
when the ovaries have been conserved. 

“Occasional Operator” — Total hys- 
terectomy, as the operation of choice in 
the treatment of benign diseases of the 
uterus, has become increasingly popular 
during recent years. Hysterectomy with 
removal of the cervix is technically more 
difficult than without removal of the cer- 
vix, yet statistics from large gynecolog- 
ical clinics have shown the more radical 
operation to be little if any more dan- 
gerous. Gaston 84 raises the question as 
to whether the total operation should be 
advised for. surgeons of limited experi- 
ence, The recorded opinions of well- 


trained pelvic surgeons are of but one 
conviction. 

Gaston presents this paper in an effort 
to show that total hysterectomy may be 
safely utilized by the surgeon who does 
only an “occasional” hysterectomy if he 
be familiar with pelvic anatomy and with 
a satisfactory technic for removal of the 
cervix. 

During a period of seven years, the 
author performed 110 abdominal hyster- 
ectomies, 71, or 64.5 per cent, of which 
were total. Six cases of total abdominal 
hysterectomy were performed for malig- 
nancy and were not included in this 
study. There were twenty-nine cases 
in the same period of supracervical hys- 
terectomy. There was little morbidity 
difference in both groups. The most fre- 
quent postoperative complication encoun- 
tered was cystitis occurring twice as fre- 
quently in the cases of supracervical 
than in the total hysterectomy group. 
During the past three years special post- 
operative attention has been given to the 
bladder with improved results. A con- 
stant urethra! catheter drainage is main- 
tained for a period of four to seven days 
after operation. The bladder is thor- 
oughly irrigated three times drtilv with 
a saturated aqueous solution of sulfa- 
nilamide heated to hotly temperature. 
After removal of the drainage apparatus, 
the bladder is emptied with a catheter, 
introduced under rigid aseptic precau- 
tions, every six to eight hours, until the 
patient voids in amounts exceeding 6 
ounces. Thereafter, catheterization of the 
bladder is done once daily until the resid- 
ual urine is less than I ounce. Sulfa- 
diazine in doses of 0.5 gm, are given 
by mouth four times daily, starting the 
day after operation and continuing until 
a day or two after catheterizations have 
been stopped. 

Fifty-eight cases were followed for an 
average of 23.2 months. One case devel- 
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oped a postoperative ventral hernia. In mature and often severe menopausal 
a few cases, vaginal discharge persisted manifestations, the author became inter- 
after operation. Removal of exuberant ested in the conservation of ovarian 
granulation tissue followed by cauteriza- tissue in the treatment of young women 
tion with silver nitrate has in every case with endometriosis. The surgical pro- 
resulted in prompt and permanent heal- cedure adopted is to remove the uterus 
ing. In four cases, evidence of slight and major lesions in the ovaries, if 

shortening of the vaginal tube was pres- present, and disregard the implants and 

ent. There were no deaths following preserve all of the ovarian tissue possi- 

either total or supracervical hysterec- ble. It is found that if the uterus is 

tomy dune for benign disease. The tech- removed, no further trouble is experi- 

nic used by Cast on in this series is that enced, and in none of the cases so treated 
described by Meigs by which accurate has reoperation been necessary in the 


hemostasis during removal of the cer- 
vix is easily obtained. This is the im- 
portant single consideration in the entire 
operation. The importance of adequate 
vaginal preparation is emphasized. The 
uterus is routinely curetted prior to 
surgery, and if infection or malignant 
growth is present, the cervix is closed 
tightly with a suture. If a minor amount 
of perineal relaxation is present, this is 
repaired before laparotomy. If a large 
relaxation is present, it is deferred until 
after hysterectomy, the patient’s condi- 
tion permitting. Otherwise, the repair 
can he. clone at a later time. Total hys- 
terectomy required 16.1 minutes longer 
of operative procedure than did the 
supracervical hysterectomy. 

From a review of his cases, Gaston 
is of the opinion that the total operation 
can be safely utilized by the general 
surgeon of average experience. ^ 

Preservation of Ovarian Tissue in 
the Treatment of Endometriosis — 
Cashman 18 presents results in a series 
of 271 cases of endometriosis. Of these, 
167, or 61.6 per cent, had hysterectomy 
performed with conservation of ovarian 
tissue. Since conservative operations in 
young women are disappointing in their 
results, frequently necessitating repeated 
operations; or when the generally ac- 
cepted treatment by castration by ra- 
dium is employed, with resultant pre- 


cases followed. 

The rationale for this treatment was 
based upon the fact that when fibroids 
were accompanied by mild or moderate 
endometriosis and it was thought that 
the patient’s symptoms were due chiefly 
to the fibroids, hysterectomy was done 
and one or both ovaries were left intact. 
The patient’s symptoms disappeared and 
there was no evidence of extension of 
the endometriosis later. This happened 
so frequently that an explanation was 
sought. Failure of ovarian function does 
not seem to be the explanation for this, 
since there is adequate proof that ovarian 
function may continue years after hys- 
terectomy. Cashman hopes to contribute 
the answer in the future. 

Of 155 cases followed, in 11, or 71.6 
per cent, ovarian tissue was conserved, 
whereas in 44, or 28.4 per cent, removal 
of all ovarian tissue or radium was used 
in the treatment of endometriosis. Al- 
though abdominal pain was the chief 
symptom in 65.3 per cent of the patients 
before operation, only 12 complained 
of abdominal pain and 4 of abdominal 
discomfort in the follow-up series. Sev- 
enty-nine and three-tenths per cent were 
well or had nonpelvic symptoms and 
only one patient stated she was unim- 
proved after a conservative operation. 

Hysterectomy with conservation of 
some ovarian tissue was done in eighty- 
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five cases, or 54.8 per cent, and in 
twenty-nine of them the uterus alone 
was removed. Hysterectomy relieved all 
of the menstrual symptoms and it was 
the experience of the author that abdom- 
inal pain and dyspareunia were also 
relieved clinically. The results have been 
as good as with the removal of all ovar- 
ian tissue and the menopause was not 
precipitated suddenly. 

Endometrium 

Adenocarcinoma — Results of Var- 
ious Types of Treatment — The results 
of treatment in the University of Minne- 
sota Hospital of 225 patients with adeno- 
carcinoma of the uterine corpus are 
reviewed by McLennan. 35 One hundred 
and eleven of these were seen more than 
five years ago. No patient had been lost 
in the follow-up program. Eighty of the 
111 patients were treated primarily at 
the University Hospital, while 31 had 
some form of treatment elsewhere. Sev- 
enty-six of the 80 women not previously 
treated elsewhere were living and free 
from recurrence five years after treat- 
ment, giving a relative cure rate of 44.7 
per cent. More than half of these ('46') 
were treated by irradiation alone. Five 
others were treated initially with radium 
and x-ray, hysterectomy being done from 
one and one-half to six years later be- 
cause of local recurrences. The reasons 
that irradiation alone was used in -16 
cases were that 26 patients were consid - 
ered inoperable on the basis of actual 
or possible extension of carcinoma be- 
yond the uterine corpus ; 7 patients were 
over seventy years of age; 5 had dia 
betes mellitus; 2 had pelvic inflamma- 
tion following radium; in 2 cases, cor- 
pus tumor was mistaken for primary 
cervical tumor; 2 patients had heart 
disease; 1 had a carbuncle of the abdom- 
inal wall, and 1 patient weighed 330 
pounds and had a hypertension. 


From 1939 to 1 ( M3 inclusive, 114 
new patients with carcinoma of the uter- 
ine body were obsened, 21 of whom had 
been subjected to therapy elsewhere. 
From the beginning of I ‘ U > until July 
1, 1941, routine therapy for carcinoma 
of the corpus consisted of deep x-ray, 
intrauterine radium, and total hy. stereo - 
tomv in that order. The dosage of x-ray 
amounted to 250 to 300 per cent skin 
erythema dose delivered to the site of the 
tumor in twenty live to thirtv dailv treat- 
ments over approximately four weeks. 
Radium then was applied from live in- 
trauterine portals, and a d< t«e oi 5000 
mg. hours was given over a period of 
100 hours. Knur to weeks later total 
hysterectomy and bilateral salpingo- 
oophorectomy were carried out by the 
abdominal route. ( hih 53 per cent of 
the patients received ■’routinr” treat 
meut, it being neces-.m to iutei i npt 
this planned sequence of t< raiment for 
various reasons. < >nlr our patient, re 
reiving “routine” 1 1 eat incut tints fat ha- 
died from recurrent caicinotna ‘ 1 n 1 > 
one fourth of the patient*- receiving in 
complete therapv bare nuuud from 
0 to -1 rears, so that the ultimate sin 
viv.nl group mav be expected to hr 
exceedingly low. 

The absolute thereat »tur i ate lias 
been -15 per cent, including < main pa 
tients previouslr treated rl.rwhrtr The 
exclusion of these lattei patient, did not 
improve the ie*ultv I’oo? troths me 
shown to follow routine in- of i.tdium 
and x-ray alone. Mclennan is .»! the 
opinion that certain patients so treated 
may be salvaged even mam rears later 
bv hysterectomy for term tent > >t per 
baps persistent carcinoma t !* » » 1 results 

have followed the f total hr stem* 

tomy, with or without preoperatire or 
postoperative irradiation, The opeiative 
mortality for the entire series was 5.8 
per cent uncorrcctcd or 3 pet cent cur- 
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reeled. McLennan concludes with opin- 
ion “the final results in the treatment 
of carcinoma of the uterine corpus are 
predetermined to a considerable extent 
hv the nature of the material presented 
for therapy, in terms of metastases, med- 
ical and surgical complications, age, 
weight, and nutritional status.” 


URINARY SYSTEM 

Gynecologic Disorders 

Influence on the Urinary System — 
One of (lie most important factors in 
the production of urinary tract changes 
is pressure exerted by pathologic proc- 
esses arising in the female pelvis. Hund- 
ley and I held"' 1 review briefly the physio- 
logic and pathologic changes in the 
urinary tract during pregnancy and em- 
phasize the effects of estrogen and pro- 
gestogens on ureteral activity. Quite 
similar dilatation changes in the urinary 
tract occur in the presence of large pelvic 
tumors; however, the hormonal manifes- 
tations present in pregnancy are not 
observed. 

The pathology of the urinary tract as 
a result of parturition following relaxa- 
tions of the pelvic floor with special 
reference to eystocele and the frequent 
associated cystitis is discussed. Uterine 
prolapse muv lie an etiologic factor in 
the production of dilatation of the ureter. 
The authors present a technic for the 
closure of large vesicovaginal fistulae, 
in which the surrounding vaginal mu- 
cosa is used to cover the defect.. 

Stress incontinence is of frequent oc- 
currence in the postmenopausal woman 
with regressive changes occurring in 
the bladder and trigone due to absence 
of estrogenic stimulation. Trigonitis is 
frequently associated with these regres- 
sive changes and is usually alleviated by 
the topical application of silver nitrate 


solution, 2 or 3 per cent, through the 
Kelly cystoscope. Stress incontinence is 
also seen as a result of obstetric trauma 
when there is an associated relaxation 
and stretching of the fascial supports. 
The operation devised by Kelly is of dis- 
tinct value, and its success is dependent 
on the proper buttressing of the ves- 
ical neck. 

There is no doubt that chronic disease 
of the adnexa, with or without masses, 
causes pressure on the ureter and by 
inflammatory invasion produces stric- 
tures of the ureter. The work of Schrei- 
ber on ureteral stricture showed that 
adnexal disease was one of the most 
frequent etiologic factors in its produc- 
tion. In an attempt to determine the 
role of cervical infections in the produc- 
tion of bladder disease, Hundley and 
Diehl cystoscoped fifty women with vary- 
ing degrees of endocervicitis. From these 
studies, the authors are of the opinion 
that endocervicitis plays a very unim- 
portant role in the production of bladder 
infections. Cystoscopy of 413 patients 
with carcinoma of the cervix disclosed 
bladder involvement in only 54, or an 
incidence of 13.1 per cent. 

Endometriosis involving the bladder 
is of common occurrence, and when 
hematuria occurs at the time of men- 
struation, a diagnosis can be readily 
made. The development and mainte- 
nance of this ectopic endometrium is 
dependent on ovarian activity. When 
there is widespread involvement of the 
intestine, rectovaginal septum, or blad- 
der, oophorectomy may be the procedure 
of choice, thus avoiding a difficult and 
often hazardous operation. 

Female Urethra — The Connecting 
Link Between the Urologist and the 
Gynecologist — Folsom and O’Brien, 37 
together with other workers, have proved 
that there exists a definite group of 
glands surrounding the posterior part 
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of the female urethra, that this group 
of glands is identical in morphology, dis- 
tribution, secretory activity, and location 
with the male prostate and that, in fact, 
this group of glands should and will 
ultimately be spoken of as the female 
prostate. These glands do become in- 
fected in very early infancy and may 
remain infected for many years or even 
throughout life, producing a varied and, 
at times, a bizarre papillary posterior 
urethritis. This process may be acute, 
subacute, or chronic. In many cases 
the urethral lumen may be strictured. 
The severe papillary or granular pos- 
terior urethritis and the stricture go 
hand in hand to produce a clinical entity 
which can and does cause many women 
untold suffering. 

There are two groups of clinical 
symptoms that are produced by this 
inflammatory posterior urethritis, blad- 
der irritation and pain, and these two 
cannot be overemphasized; for so many 
women suffer from frequency, burning, 
and some type of pain around the pelvis 
that it becomes of real importance in 
treating women. Ninety per cent of all 
women with urologic complaints have 
this bladder irritation as one of the 
presenting complaints. 

Among women with the complaint of 
bladder irritation, many errors in diag- 
nosis and treatment have been made. 
Some have been accused of being neu- 
rotic, others have had uterine suspen- 
sion operations, and cystocele repairs 
with a persistence of symptoms until 
the posterior urethritis has been cured. 

The second symptom produced by this 
condition is referred pain. The most fre- 
quent sites are either in the right or left 
iliac region; low down, the lumbosacral 
region of the back; either loin, where 
if the pain is severe it may be, and has 
frequently been, mistaken for renal or 


ureteral disorder; and the inner side 
of the thigh. 

The foundation work of the treatment 
of this troublesome pathologic condition 
is urethral dilatation. This should be 
done twice a week regularly, beginning 
with the size sound that will stretch hut 
not tear the urethral mucosa. Then the 
size of the sound should be gradually 
increased until a 30 or 32 F, will go 
easily. After each dilatation, 10 to 15 
cc. of 0.25 per cent solution of strong 
protein silver is instilled into the ure- 
thra. When the urethra has been dilated 
for about six weeks, the pathologic tissue 
in the posterior urethra is fulgurated, 
after which the patient is permitted to 
rest for two weeks. Then the dilatations 
are resumed for a period of six to eight 
weeks, when another figuration is done. 
This routine is followed until the patient 
is relieved and there is no further evi- 
dence of pathologic change present in the 
posterior urethra. 

In some cases that are refractory to 
treatment, one should never lose sight of 
the fact that there is a very intimate 
lymphatic connection between the cervix 
uteri ami the posterior urethra and tri- 
gone. Hence these patients may be and 
often are helped by clearing up an old 
cndocorvieitis, which may have been 
playing a part in the perpetuation of 
the urethral infection. 

Stress Incontinence Use of Trans- 
planted Abdominal Fascia in the Re- 
lief of — In the majority of cases, stress 
incontinence is so slight that it consti- 
tutes only a minor annoyance. It some- 
times develops to such a degree that the 
patient, on the slightest muscular effort, 
discharges large quantities of urine. Such 
individuals are only continent when lying 
down or sitting quietly arid, even under 
these circumstances, as can !»c readily 
demonstrated on the examining table. 
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there is lack of urinary control if the 
intra-abdominal pressure is raised. It is 
with this extreme degree of stress incon- 
tinence, particularly if previous surgical 
efforts at relief have failed, that this 
report is chiefly concerned. 

The etiological factors in the back- 
ground of this condition arc well known, 
consisting most commonly of the injuries 
which occur to the supporting structures 
of the pelvic organs during parturition. 
If such injury is concentrated on the 
supporting tissues of the bladder neck 
and upper urethra, stress incontinence 
will appear almost immediately. On the 
other hand, if the injury is mostly to the 
supporting structures of the posterior 
part of the bladder trigone, the symptom 
may not appear until many years later, 
usually at about the time of the meno- 
pause. This is the most common sequence 
of events. The etiological factors in sum- 
mary may he traumatic, involutional or 
hormonal, congenital, or a combination 
of two or more of these factors. 

The physical characteristics of women 
suffering from severe stress incontinence 
are surprisingly similar. In order to pre- 
vent urinary leakage, they avoid physical 
activity as much as possible, and, there- 
fore, tend to become adipose and flabby. 
This tendency does not improve their 
risks as surgical patients. Only by re- 
lieving the patient of her disability can 
she be made more active, thereby im- 
proving her general condition. 

Studdiford*’ 18 reviews in detail the sup- 
porting mechanism of the female urethra 
and bladder. It seems evident that the 
lesion permitting the development of 
urethrocele must consist in the sudden 
tearing or gradual attenuation of the 
most anterior ‘part of the pubocervical 
fascia, together with its descending in- 
vestment on the urethra, thus allowing 
the bladder neck anti urethra to herniate 
downward and backward through the 


defect. Cystoseopic observation suggests 
that the posterior segment of these struc- 
tures is mainly involved. 

With the development of a urethro- 
cele consequent on injury to or inade- 
quacy of the supporting structure, the 
normal sphincter mechanism becomes 
subject to additional forces. Even the 
slightest increase of intra - abdominal 
pressure must cause some movement 
downward and backward of the anterior 
trigone. This constant tug on the cir- 
cular muscle of the internal sphincter 
results in its loss of tone. When sharp 
increase in intra - abdominal pressure 
takes place, the anterior trigone herniates 
through the defect, pulling open the pos- 
terior segment of the internal orifice by 
overcoming the internal sphincter. The 
resultant incontinence of the internal 
sphincter accounts for the sudden escape 
of urine under propulsion of the in- 
creased intra - abdominal pressure and 
the normal tone of the detrusor mus- 
cle. When intra-abdominal pressure falls, 
the trigone rises, releasing the internal 
sphincter which once more becomes 
competent. 

The author is of the opinion that the 
success of the Kelly operation is due to 
the unconscious inclusion of the support- 
ing structures about the upper urethra 
and bladder in his repair. There are 
three possible explanations for the causes 
of operative failure in stress inconti- 
nence: First, that the operative proce- 
dure has been inadequate; second, that 
the healing process has been imperfect 
due to infection or faulty blood supply, 
and, third, that the supporting tissues 
utilized in the repair are so attenuated 
that they once more give way under the 
continual assault of intra-abdominal pres- 
sure. Since the last explanation is the 
most plausible, the possibility of trans- 
planting tissue from another source 
should be considered. 
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Experience gained in the use of trans- 
planted abdominal fascia in combination 
with vaginal plastic operations upon the 
upper urethra and bladder neck is the 
basis for this procedure. 

The author presents two technical 
procedures utilized in patients with pre- 
vious operative failures. Briefly, the 
technic of procedure one includes the 
following steps : 

A long incision is made in the abdominal wall 
with its center about 2 to 3 cm. above the upper 
border of the symphysis and curving upward on 
each side of the midline to a point slightly above 
the anterior superior iliac spines. It extends 
down to the aponeurosis of both the external 
oblique and the external rectus sheath. The 
aponeurosis of both the external oblique and 
internal oblique is incised longitudinally for a 
distance of 1.5 to 2 cm. at the lateral extremity 
of the skin incision. The inner surface of the 
internal oblique aponeurosis medial to this inci- 
sion is freed from the underlying muscle. Be- 
ginning at each angle of the incision, a strip of 
the combined aponeurosis is mobilized by means 
of two parallel incisions extending downward 
and medially to a point about 1.5 to 2 cm. of 
the midline. A similar strip is then obtained 
from the opposite side. The defect in the apo- 
neurosis is closed up to the border of the rectus 
muscle with a running No. 1 chromic catgut 
suture, care being taken to include both the 
internal and external layers. Traction sutures 
are then passed through the tips of the apo- 
neurotic strips and held by small clamps. 

_ The patient is then put in the lithotomy posi- 
tion. The anterior vaginal wall is seized with 
two low Alis clamps, placed as far laterally to 
the midline as possible and at as high a level 
as can be obtained, and a transverse incision is 
made through the depth of the vaginal wall. 
Scissor dissection defines the plane between the 
bladder and vaginal wall. The vaginal wall is 
then divided in the midline at right angles to 
the incision to a point about 1 cm. from the 
urethra. The plane of the supporting fascia of 
the bladder neck and upper urethra is then 
identified and with blunt dissection, the finger 
is inserted into the space of Retzius. The sup- 
porting fascia of the upper urethra and bladder 
neck is then plicated by means of interrupted 
mattress sutures. If marked relaxation is pres- 
ent, a second layer of such sutures can be added, 
the operator then passes a uterine forceps lat- 


eral to the bladder neck into the space of Ret/ius 
grasping the traction suture placed at the tip of 
the aponeurotic strip and pulled through. This 
is repeated on the other side and both strips 
tied together by t> ing the traction Mituie, thus 
forming a sling about the bladder neck. Hir 
vaginal mucosa is then closed with interrupted 
sutures and the abdominal inriMon is closed. 

This procedure has been used on ten 
patients with gratifying' results. 

The second operative procedure was 
used for patients who required both ah 
dominal and plastic surgery and involves 
total abdominal hysterectomy combined 
with transplantation of fascial strips in 
principle as outlined in the prev imts tech 
nic This procedure was performed un 
three patients with satisfactory results, 
Only eighteen months have lapsed 
since the first operation was performed 
upon these thirteen patients, Studdifonl 
feels that at least live years with freedom 
of stress incontinence must elapse Indore 
a permanent cure can he assumed. 

Prolapse of the Urethra The Hep- 
burn O p emtio xj 1 hr objective of the 
author*™ is to firing to the attention of 
the gynecologists a simple and useful 
procedure for the cure of prolapse of the 
urethra. The original technic is pre 
seated ; 

lull the bladder* Make a vupi .undue hu Li* »n 
1 tit a sutui e in the hladdei so it can hr used as a 
rt traitor . Work tin* huger down in the pjcicsi 
cal space under the arch <*t the pubis. W hi u the 
neck of the bladder and urethia ,»r fired up 
enough, draw nit the Id. elder tr.n ti» *n sntm v 
The prolapse will Ik* seen to dhap^ar 
as this traction is made. Then, with a curved 
needle and Nu. 2 ehmmir catgut, anchor the 
neck of the bladder to the pedum nm id the 
pubic arch. Be sine that rrti action and anchor 
ing are sufficient so that downward pressure 
with the hand m the full bladder dues not pm 
dure any sign of prolapse Drain povrsHal 
space, if deemed necessary, fur uirutt hair 
hours ” 

1 he author presents three case re 
putts treated success! n!h he this opent* 
tium 
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Vesicovaginal Fistula — A Series 
of Forty Cases- -Vesicovaginal fistulas 
are classified by the author , 40 dependent 
upon their location under three heads. 

A fistula may lie in the vagina at an 
appreciable distance from the cervix and 
from the internal urinary meatus ; a mid- 
vaginal fistula. It may he adjacent to 
the cervix, when scar tissue fixes it to 
that structure; a juxtacervical fistula. 

It may he near to. or actually involve, 
the interna! urinary meatus or even the 
urethra, a part or whole of which may 
have sloughed away: this it is convenient 
to call a juxtaurethra fistula. Tn this 
series of forty eases observed during 
the past six years, eighteen were juxta- 
cervieal, five midvaginal, and seventeen 
juxtaurethral fistulas. All the juxta- 
cervical .and midvaginal fistulas were 
operable, hut two of the juxtacervical 
cases were unfit for surgery because of 
their poor general condition. 

Of the seventeen eases of juxtaure- 
thral fistulas, three were unfit for opera- 
tion because of their poor local and 
general condition. Of the remaining 
fourteen eases, two were regarded as 
inoperable because in each case a large 
part of the inferior border of the fistula 
was hone, the os pubis, and it seemed 
impossible to mobilize the bladder. Of 
the total of forty cases, thirty-five sub- 
mitted to treatment and twenty-eight 
were cured, twenty five by the flap 
method, and three by other means. 

The author prefers a period of at 
least three months to elapse from the last 
labor or previous operation before a 
repair is attempted. An intraspinal anes- 
thesia of light pi'oeaim* is ideal and lasts 
long enough, a point of imporfitnee as a 
difficult case may take two or three hours 
to complete. An incision is made from 
below upwards to the fistula through 
the vaginal skin, and then from, the fis- 
tula upwards to the cervix, except in 


juxtacervical fistulas. Then by inserting 
a curved Mayo’s scissors into the fascial 
space between the vagina and bladder 
and opening the blades, the separation 
between bladder and vagina is easily 
obtained. This is done through both 
incisions until the vagina and bladder 
are held together only by the adherent 
margins of the fistula. In juxtacervical 
fistulas, the incision above the fistula is 
made transversely; and procedure can 
be simplified by carrying the paravaginal 
incision right up to the fistula itself. The 
fistula is then freed by cutting over a 
probe against the scar tissue which still 
binds the bladder and vagina together 
at its margin. In the juxtacervical fis- 
tulas and in the larger midvaginal ones, 
and even in some of the juxtaurethral 
fistulas, it is necessary to mobilize the 
bladder so that the fistula may be closed 
without any tension. The bladder open- 
ing is then sutured very meticulously 
avoiding the mucosa. This suture line 
is then tested for leakage by inflating 
the bladder with methylene blue solution. 
The vaginal mucosa is then carefully 
sutured, and a catheter placed in the 
bladder is sutured to the labia minora. 
Postoperativelv, the catheter is left in 
for twelve days, extreme caution being 
observed that no stoppages occur in the 
catheter, which is cleared by injecting 
5 to 10 cc. of sterile water. Should the 
patient become pregnant, cesarean sec- 
tion is recommended in patients who 
have' had successful repairs of previous 
vesicovaginal fistulas. 

Ureterosigmoidostomy, or Plastic 
Repair— Thompson 41 is of the opinion 
that the actual cause of vesicovaginal 
fistula is prolonged pressure of the fetal 
head on the soft parts with cutting off of 
the blood supply and subsequent necro- 
sis, especially if the bladder is distended. 
All forty-two cases in this series oc- 
curred after labor. 
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The size of the fistula, was pinpoint in 
two cases ; small (not more than one-half 
inch in diameter) in eight cases ; medium 
size (one-half inch plus) in eight cases; 
medium size and at the neck of the blad- 
der in seven cases ; large or very large in 
fifteen cases, and slitlike and situated high 
up behind the symphysis in two cases. In 
these last two cases, and in seven of those 
classed as large, the urethra was partially 
or completely destroyed. 

The important points in performing a 
vaginal plastic repair operation are ( 1 ) 
preliminary clearing up of infection ; (2) 
excision of scar tissue; (3) mobilization 
of the bladder wall; (4) closure of the 
fistula without tension; (5) hemostasis; 
(6) drainage of the bladder to prevent 
overdistention and strain on the repair 
site. 

In all, twenty-seven cases were treated 
by attempts at plastic repair, being con- 
sidered operable. Seventeen, or 63 per 
cent, were cured ; three, or 1 1 per cent, 
were improved; in six, or 22 per cent, 
the operation failed, and one, or 4 per 
cent, died following the operation. The 
causes of inoperability or failure are 
large size, difficulty of approach, de- 
struction of the urethra, gross destruc- 
tion of tissue, especially of the bladder 
wall and fistulas at the neck of the blad- 
der with the urethra torn away. Much 
scar tissue in the wall of the bladder 
makes healing difficult and infection hin- 
ders successful cure. Postoperative hem- 
orrhage usually spells failure of the 
operation. 

The most effective method of treating 
inoperable cases is by transplanting the 
ureters into the large bowel, usually the 
sigmoid colon. In this series, thirteen 
cases were treated by ureterosigmoidos- 
tomy, nine in two stages, and four at 
a single operation. Five of the thirteen 
patients died, a mortality of 38.5 per 
cent. The author is of the opinion that 


improvements in technic should be sought 
by a review of fatalities to reduce this 
very huge mortality rate in ureterosig- 
moidostomy. 

Vesicovaginal and Urethrovesico- 
vaginal Fistulas-- Operative Technic 
— This article is based upon sixteen 
years’ experience in the treatment of 
vesicovaginal and urethrovaginal fistula 
and is presented with the objective of 
assisting the “intermittent" operator to 
obtain good results in the treatment of 
these conditions. A careful preliminary 
study of the fistula is essential. 

Simple fistulas involving the bladder 
and free from, or with slight, fibrosis, 
are easily cured by adopting the princi- 
ples to be presented. Complicated fistulas 
present greater difficulties owing to their 
varied nature as a result of destruction 
of tissue and resulting fihrosis. Am* or 
all of the following complications may 
he present: Stenosis of the vagina in all 
degrees, the most severe being when the 
normal vaginal walls are replaced hv 
rigid fibrous tissue and the orifice admits 
one finger; or partial stenosis, the result 
of patchy fihrosis; fibrous hands, the 
commonest being a transverse hand at 
the junction of the upper and middle 
thiols of the vagina, causing an hour- 
glass contraction, in the upper portion 
of which is the cervix and often the 
obscured fistula. The .size of tin* fistula 
varies from pinpoint to the whole vault 
of the vagina, in which case the Madder 
is prolapsed. The shape varies consul 
erably and is governed hv the site and 
amount of fibrous tissue. The position 
of a fistula is not constant. It mav he 
central and easily accessible, or high up 
behind the symphysis. Mobility of the 
cervix is often impaired and, in some 
cases, the cervix is completely immobi- 
lized by a solid mass of fibrous tissue, 
thus considerably increasing the difficul- 
ties of obtaining a good exposure. Finally, 
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the urethra may have been destroyed in 
part or, rarer, in its entirety. 

The large majority of fistulas can be 
cured by one operation (of eighty-five op- 
erations, seventy- eight were one-stage). 
With large fistulas, a two-stage opera- 
tion, based on reducing the size of fistula, 
is worth considering. The position of 
the patient at operation should be in 
15 degrees lithotomy with the vulva at 
about eye level. In the complicated 
cases, a Sehuehardt’s incision will often 
be necessary to provide exposure. Hem- 
orrhage during operation is usually con- 
siderable. Infiltration of the operation 
area with adrenalin reduces the amount 
of bleeding. Any visible bleeding point 
is controlled by underpinning with needle 
and catgut. 

The principles and steps of operation 
are the following: 

Incision of vagina! mucous membrane and 
exposure of the fistula or urethra or both. The 
first rnt around the fistula is made about Yio 
inch from the edge with the object of marking 
out the incision. Joining this an incision over 
the urethra and one toward the cervix are then 
made. This incision is deepened, and the vaginal 
mucosa on both sides is separated up to the 
incision over the urethra. The vaginal mucosa 
is next separated from the urethra and the flaps 
enlarged and sutured to the lahia minora. The 
fistula is then completely mobilized. When the 
urethra is destroyed, sjiecin! care is required 
for restoration. If one-third inch of urethra is 
available, it can Ik* elongated after mobilization 
and attached to the bladder with perfect func- 
tional results. A successful result will depend 
upon careful planning of the incision, special 
mobilization and suturing. The edges of the 
fistula must always lx? inverted before suturing. 
The standard suture is placed vertically as by 
this means it is easier to reduce the lumen of a 
dilated urethra and to plicate the bladder in the 
region of the new internal sphincter. Every 
effort should he made to insert a second Lem- 
bert suture or to cover and reinforce the first 
suture line with borrowed tissue. Hayes 42 in- 
serts a No. 8 rubber urethral catheter before or 
after closure of the fistula. Plication sutures in 
the region of the bladder-urethra area are then 


inserted until a fairly tight fit is obtained. If it 
is deemed necessary, the urethra is then plicated. 
Interrupted sutures are inserted in the vaginal 
mucosa and the vagina is tightly packed with 
gauze, which is removed after eight hours. Two 
principles of postoperative treatment rigidly 
enforced are keeping the bladder empty and the 
sutures clean. 

If second operations are required after 
a failure, Hayes prefers to wait six 
months, because fistulas resulting from 
an attempt at repair contract to a re- 
markable degree. Of a total of eighty-five 
cases of complicated vesicovaginal and 
urethrovesicovaginal fistulas operated 
upon, seventy-three were cured, three 
partially cured, seven were considered 
failures, and two patients died, a mor- 
tality of 2.35 per cent. Eight patients 
required a second operation. The per- 
centage cure rate was 89.85 per cent, 
which, considering the variety and com- 
plications encountered, is adequate proof 
that the flap-splitting operation is a 
satisfactory operative method. 

Urethral Caruncles — Rate of Re- 
currence — A series of eighty-five cases 43 
of urethral caruncle, treated over a pe- 
riod of fifteen years ending two years 
ago, is reviewed to determine the likeli- 
hood of recurrence developing after treat- 
ment and the period of time during 
which a recurrence remains a possibility. 
Sixty-eight cases were treated by- exci- 
sion of the caruncle and the caruncle- 
bearing area of the posterior lip of the 
urinary meatus. The caruncle returned 
in twenty-seven of these patients within 
a period of one to fifteen years. Fifteen 
patients were treated by coagulation dia- 
thermy. To the present time there have 
been no recurrences. This is probably 
due to the fact that the fibrosis follow- 
ing the coagulation inactivates the rarun- 
cle-bearing area of the posterior meatal 
lip. An electrocautery was used to burn 
off the caruncle base after excision in 
six cases, but recurrence occurred in 



GYNECOLOGY AND OBSTETRICS 


three of these. Radium was used in 
three cases but with questionable effect 
and was abandoned. It would seem that 
the radiosensitivity of a caruncle is no 
greater than that of the urethral mucosa 
from which it springs, and to gain a 
successful result with radium means 
pushing the dose to the limits of the 
tolerance of the urethral mucosa and 
incurring the risks of a persistent burn. 

Thus far, the best results in the treat- 
ment of urethral caruncle is by coagula- 
tion diathermy. 
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OBSTETRICS 

Arthur First, M.D., F.A.C.S. 


ABORTION 

Postabortal Peritonitis 
(Pathogenesis) 

During the past fifteen years, study of 
the clinical and pathologic aspects of in- 
complete abortion has been conducted 
by Falk 1 and his associates at the Har- 
lem Hospital in New York. From this 


study, two mth'lusiutis w <i r reached, 
hirst, tilt* uterine rarity is umiuUv in 
footed it) iucomplefe aht minus, whether 
spontaneous uv induced, with >.i without 
fever, Second, all infected abortions ntav 
he dividetl into six groups, depending on 
the pathology found anti their elinieal 
course. 
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These six groups are: 

1. Abortion in which the infection is 
limited to the cavity of the uterus, which 
comprises S3 per cent of all abortions 
seen. 

2. Abortion in which the infection 
spreads from the uterus but is still lim- 
ited to the extraperitoneal structures. 
About 9 per cent of all abortions are of 
this group, which includes parametritis, 
pelvic cellulitis, extraperitoneal pelvic 
abscess, perivesical and perirectal exu- 
dates, etc. 

3. Abortion in which the infection 
spreads from the uterus to the veins and 
where the predominant symptoms are 
the result of thrombophlebitis, with or 
without embolization. Parametritis is 
frequently an associated or causative 
lesion. 

4. Abortion in which pathogenic bac- 
teria have left the uterus and become 
secondarily implanted on the mural endo- 
cardium, heart valves, or pulmonary ar- 
tery, and the infection is disseminated 
from this location. Visible evidence of 
either a preexisting pregnancy or of in- 
fection in the uterus is often absent 
at autopsy. 

5. Abortion in which the infection 
spreads from the uterus to the perito- 
neum, producing a general peritonitis. 

<>. Those cases in which the uterus 
has been perforated by an instrument. 
The pathologic findings depend upon the 
degree of infection, asepsis, trauma to 
adjacent organs, etc. 

This present study is devoted to an 
analysis of the pathogenesis and the asso- 
ciated pathologic findings in the fifth 
group, i. c., general peritonitis. 

In postabortal disease, the infectious 
process begins almost exclusively at the 
placental site and in the adjacent endo- 
metrium. This area is the seat of a sup- 
purative process and may be converted 
in whole or in part into a shaggy, in- 


flamed, or necrotic membrane to which 
portions of placenta, decidua, and blood 
are adherent. 

How does the infection extend from 
the uterus to the peritoneum? In this 
series of sixty-one cases of postabortal 
peritonitis, all cases presented an endo- 
metritis of varying severity. The infec- 
tion spread from the endometrium to the 
peritoneum as a result of : 

1. Direct extension through the tubes 
seemed to be the pathway of infection 
in forty, or 66 per cent. 

2. Extension of the infection from a 
parametritis to the peritoneum occurred 
in six cases, or 10 per cent. In one case, 
the peritonitis was caused by a rupture 
of a broad ligament abscess into the peri- 
toneal cavity. 

3. The infection extended through the 
myometrium in four, or 7 per cent, of 
the cases. 

Other combinations occurred in ten 
patients as follows : In six patients, en- 
dometritis, salpingitis, parametritis, and 
peritonitis were present. The pathway of 
infection was not clear. In four patients, 
endometritis, abscess of the myometrium, 
salpingitis, and peritonitis occurred. It 
is probable that in this group the tubes 
were the chief pathways of extension as 
the myometrium contained discrete ab- 
scesses with no contiguous inflammation 
of the enveloping peritoneum. These 
cases are not included in the first group 
because of the questionable etiology of 
the peritonitis. 

Ovarian abscess was found seventeen 
times, an incidence of 28 per cent. 
Thrombophlebitis of the uterine or ovar- 
ian veins, or of both, occurred in twenty, 
or 33 per cent of all the patients observed. 

Habitual Abortion — Therapy 

Vaux and Rakoff 2 review the causes 
of habitual abortion. Among these are : 



GYNECOLOGY AND OBSTETRICS 


1. Abnormalities of the ovum result- 
ing from defects inherent in the germ 
plasm. 

2. Maternal factors which influence 
pregnancy, such as inflammatory disease 
or tumors of the pelvic organs, febrile 
diseases, maternal syphilis, malnutrition, 
avitaminoses, incompatibility of blood 
types (particularly of the Rh factor), 
thyroid dysfunction, and deficiencies of 
the hormones produced by the corpus 
luteum and the placenta during preg- 
nancy. 

3. External factors, as chemical poi- 
soning, x-rays and radium, and trauma. 

4. Abnormalities of the male germ 
plasm and constitutional diseases of the 
male. 

Many of these pregnancies can be 
saved and carried to term with the birth 
of normal babies, confirming the view- 
point that these malformations may often 
result from external factors which have 
interfered with the growth, development, 
or nutrition of the embryo. 

The authors have been impressed not 
only by the high percentage of habitual 
aborters who exhibit low pregnandiol 
titers but even more by the frequency 
with which these are associated with 
diminished blood and urine estrogen 
levels. These findings have encouraged 
the authors during the past three years 
to treat habitual aborters with combined 
estrogen-progesterone therapy. 

A study was made of a group of 
twenty-four patients with habitual abor- 
tion who were treated with estrogen and 
progesterone. These patients had gone 
through a total of eighty previous preg- 
nancies from which there had resulted 
only seven living babies (8 per cent). 
There had been fifty-two abortions, eight- 
een miscarriages, two stillbirths, and one 
premature live birth in which the infant 
did not survive. 


Fifty-four per cent of this group had 
no difficulty in becoming pregnant, 8 per 
cent were of diminished fertility, and 
thirty-eight per cent were of poor fertil- 
ity. In none of these patients were there 
any pelvic abnormalities or systemic dis- 
eases which would influence abortion. In 
only one patient was the basal metabolic 
rate diminished. 

Two patients had Rh incompatibilities 
(Rh-ncgative wife and Rh-positive hus- 
band). One of these delivered a normal 
living baby and the other aborted; in 
neither case did Rh antibodies develop. 

Examination of the endometrium ob- 
tained by biopsy or curettage was avail- 
able in eleven cases before the present 
pregnancy. Good secretory function was 
noted in seven cases, impaired secretory 
function in two, and an interval endo- 
metrium in two. 

Urine hormone assays were made in 
fifteen cases prior to the onset of preg- 
nancy. Urine gonadotropin assays made 
at the midcyele were normal in 87 per 
cent. Urine estrogens made at the mid- 
cycle and during the third week of the 
cycle were diminished in 67 per cent, 
while low or absent pregnandiol values 
were obtained in 53 per cent. Since 
these studies were made in only one 
cycle, the authors indicate that their 
significance is limited. 

Hormone assays consisting of urine 
pregnandiol determinations, serum estro- 
gens, and serum gonadotropins were 
made early in pregnancy in nineteen 
cases. In almost all of the cases, one 
or more additional assays were made 
and in three cases monthly assays were 
done. 

On the initial assay, 95 per cent of the 
cases showed normal serum gonadotro- 
pins. Seventy-nine per cent had dimin- 
ished serum estrogens and 83 per cent 
had diminished pregnandiol titers. In 
thirteen of the nineteen cases studied, both 
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estrogen and pregnandiol were dimin- 
ished. These findings indicate a deficiency 
of the corpus luteum during the early 
weeks of gestation and an inadequacy of 
the placenta to take over its functions. 

Method — During the pregnancy all patients 
were treated by the injection of progesterone, 
10 mg., and alpha-estradiol benzoate, 10,000 
rat units, given together two or three times 
weekly. This treatment was generally con- 
tinued to the period of viability or later. 

There was fetal salvage of sixteen 
babies, or 67 per cent. There were fif- 
teen full-term live births (with one neo- 
natal death due to congenital abnormali- 
ties), three premature live births, of 
which two survived, two miscarriages, 
and four abortions. 

In our opinion, the authors have 
achieved an unusually high salvage. 
Their results represent the best thus far 
in the treatment of habitual abortion. 
By this method the editor recently suc- 
ceeded in delivering at full term for the 
first time a patient who had had nine- 
teen previous miscarriages. 

Ingram 3 reports six cases of habitual 
abortion in which a combination of mixed 
tocopherols (tocopherex) and oral preg- 
ncninolone (pranone) proved successful. 
The author advises that treatment must 
he begun before the onset of any signs of 
threatened abortion, preferably as soon 
as the first period is missed or, better yet, 
as soon as pregnancy is attempted. 

This treatment is to be used in con- 
junction with, but not to replace, other 
indicated corrective measures. It is in- 
teresting to note, however, that no seda- 
tives nor narcotics were found necessary. 
No ill effects were observed, and all 
babies were normal. This treatment is 
for the particular pregnancy, and prob- 
ably will have no beneficial effects upon 
any future pregnancy. It seems to be 
worth trying for the patient who cannot 
obtain the hormones by injection. 


Spontaneous Abortion 

Spontaneous abortion is said to occur 
in the ratio of one to every six confine- 
ments. Hudson and Rucker 4 in 1000 
consecutive pregnancies found 94 spon- 
taneous and 68 threatened abortions. 
Treatment with bed rest and proges- 
terone was followed by recovery in 43 
per cent. However, 3 patients who were 
treated successfully had deformed babies 
(1 microcephalus and 2 spina bifidas). 
Falls and intercurrent infections were of 
no etiologic consequence in this series. 
Pelvic inflammatory disease was encoun- 
tered only three times, but 2 of these 
patients aborted. One of the 4 patients 
with uterine fibroids aborted. Two of 8 
diabetic patients aborted spontaneously. 
Overweight patients and those with low 
basal metabolic rates seem to be rather 
prone to abort. The same is true of 
patients who give the history of sterility. 

Forty-four and one-tenth per cent of 
the patients who aborted had retrodis- 
placement of the uterus on postpartum 
examination as compared with 26.9 per 
cent of those who had term deliveries. 


PREGNANCY 

Hyperemia 

A rapid pregnancy test which he terms 
the hyperemia test is described by Zon- 
dek 5 and his co-workers. The authors 
call attention to the fact that chorionic 
gonadotropin brings on, in the ovary of 
rodents, the well-known anterior pitui- 
tary reactions (I to III). The earliest of 
these reactions is hyperemia of the ovary 
of the infantile rat. Hyperemia occurs 
as early as two to six hours after injec- • 
tion, reaches its peak after twenty-four 
hours, and , disappears in forty-eight 
hours. Hyperemia is the first stage of 
anterior pituitary reaction II, its second 
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stage being the follicle hemorrhage 
(blood dot). 

As regards the hyperemia effect (an- 
terior pituitary reaction II) in the rat, 
the gonadotropic hormone from the an- 
terior pituitary lobe is the most active, 
pregnant mare blood gonadotropin is the 
least active, and the activity of chori- 
onic gonadotropin from pregnancy urine 
lies in between. With chorionic gonado- 
tropin, hyperemia may be produced with 
the same amount of hormone which 
evokes vaginal estrus ; the amount used 
for luteinization is about three times as 
great. 

Hyperemia is apparently evoked by 
the luteinizing hormone, while the folli- 
cle-stimulating hormone seems to play 
a role as an augmenting factor. 

The hyperemia hormone pregnancy 
test in the infantile rat may be used for 
the early determination of pregnancy. 
The time factor plays a decisive part. In 
the two-hour test, the reaction is ex- 
tremely unreliable, so that pregnancy 
can be diagnosed in only 69 per cent of 
the cases and with the six-hour test in 
92.2 per cent, whereas the twenty-four- 
hour test is reliable in 100 per cent of 
the positive cases. There may be, how- 
ever, occasional positive results with the 
twenty-four-hour test with nonpregnant 
patients (tumors). They bring the error 
in the twenty-four-hour test to 1 per cent 
(tested in 300 cases). The two- and 
six-hour tests can be relied on if the 
result is positive. When it is negative, 
the result of the twenty-four-hour test 
must be awaited. 

The hyperemia test in the infantile rat 
is suitable in undisturbed pregnancies. 
In cases of disturbed pregnancy ( rap- 
tured extrauterine pregnancy, threatened, 
incomplete or missed abortion, hydatidi- 
form mole, and chorionepithelioma), the 
ordinary hormone pregnancy test cannot 
be dispensed with for the time being. 


Technic — The routine technic is as follows : 
Three infantile female rats, three to five weeks 
old, weighing 20 to 25 gm., are used for every 
examination. They receive 4 iv. of mine each 
in two injections of 2 ec. at an interval of one 
hour. Injections ai e given suttcutanei uish into 
the neck. One rat is killed after sis hunts and 
the other two are killed in twenty four hours. 
The reaction is positive if hyperemia appears 
in at least one ovary of two different rats. As 
a rule all ovaries react siinihuly. The rats are 
killed and the uterine cornua lifted with a 
forceps. The ovaries are otten covered with 
fat. In this case they should he turned and the 
fat is carefully teased away, am lesion being 
avoided which may cause hemorrhage, torn- 
parison should he made with tin* injur of the 
spleen or kidney. If the traction is positive, 
the ovaries are slightly brighter than these or 
gans, nearly strawberry red The hsperemia 
should extend to the whole »>vaiy and not only 
to single follicles. Tilt* nperatm •hnuldhi able 
to distinguish red clearly. 

Weight < Jain 

The relationship of maternal weight 
gain and weight of new Iku it iuian'.s was 
studied by Heilly and Kurland.' 1 

Tint relationship between mother's 
weight gain and the weight of the hahv 
at birth has been examined ft out the 
data of 979 parturient taxes. The aver 
age mother's gain was JJ.JX pounds ; the 
average weight of the hah\ w.t* 7 pounds, 
3 ounces. 

There is correlation between the 
weight gain of the m-dhet and the 
weight of the hahv at hit tie \lt!u nigh 
the degree of eon elation is low, it is 
nevertheless significant, ‘their is a US 
per cent probability that the bain's birth 
weight can he predicted on the basis of 
the mother's gain, within a tange of phis 
or minus (),<> pound of the estimated 
figure. 

The size of the tuothei intiuenrrs the 
weight gain during pregn.mcv fin* light 
women show a larger gain. The heavier 
women show a smalln gain than the 
light. Heavier women tend to Ustr 
heavier offspring. 
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Nutrition 

The nutrition requirements in preg- 
nancy are discussed by Lund. 7 

Studies attempting to determine the 
dietary requirements during pregnancy 
. fail to take into account the problem of 
storage. It is clear that the pregnant 
woman stores many substances to a 
degree beyond the requirements of her- 
self and her fetus as a reserve for emer- 
gencies. If these emergencies fail to 
develop, the excess is excreted during 
the pucrperium. Water is an excellent 
example, as is nitrogen and probably 
iron, calcium, vitamin A, and others. 
For this and other reasons we must be 
very cautious in classifying the diet of 
any pregnant woman within narrow lim- 
its and hesitant to make dogmatic state- 
ments concerning minor deviations. 

Calories — The average pregnant 
woman requires about 2500 calories per 
day during pregnancy. If for purposes 
of weight reduction the calories are lim- 
ited to less than 2000, dietary supple- 
ments of minerals and vitamins may 
become necessary, depending on the 
foods deleted. 

Protein ■■ - At least one moderately 
large serving of meat daily and liver 
once each week is important. The type 
of protein must also he considered and 
half or more should he grade A, which 
is that of animal origin, such as meat, 
milk, and eggs. There is no place for 
restriction of proteins in pregnancy, 
whether normal or complicated. 

Calcium and Phosphorus- -A nega- 
tive calcium balance dues not ordinarily 
occur if 1.5 gm. of native calcium is 
ingested each day. This amount of cal- 
cium not only supplies fetal needs but 
also permits the mother to gain calcium 
during the entire gestation. One quart 
of milk daily supplies 1.2 gm., nearly 
the normal requirement ; the slight re- 
mainder is readily available in other 


foods. There is no need for supplements 
of calcium. Calcium salts differ in the 
amount of calcium yielded. To equal the 
calcium obtained from a quart of milk, 
it would be necessary to take 8 gm. of 
dicalcium phosphate or calcium lactate or 
about 12 gm. of the gluconate salt. The 
amount of vitamin D necessary for adult 
mineral metabolism is not known. The 
Nutrition Council has empirically advised 
500 to 800 units daily for pregnancy. 

Iron — A daily intake of 1 5 mg. of iron 
will produce a positive balance in most 
women. Again it is possible to supply 
these needs by diet alone if the woman 
does not enter pregnancy with a defi- 
ciency. This is of considerable impor- 
tance for not a few women begin with 
an iron deficiency due to chronic blood 
loss in the presence of a low intake. De- 
termination of hemoglobin level during 
early pregnancy is essential and gives a 
very rough estimate of the dietary state 
as concerns this element. 

Vitamin A — The authors’ studies 
suggest that diet alone may not be suffi- 
cient during the last half of pregnancy; 
at least diet alone did not always main- 
tain optimal plasma values. The addi- 
tion of 5000 international units of vita- 
min A during the second trimester and 
10,000 international units during the 
third trimester provided ample amounts 
for the maintenance of best possible 
plasma levels. 

Vitamin B Complex — The impor- 
tance of this group of water soluble sub- 
stances cannot be denied. They are 
poorly stored, usually rapidly excreted 
and consequently must be continually 
replaced. At least a dozen separate fac- 
tors of the B complex have been de- 
scribed. Adequate amounts of all can 
he supplied by diet alone and should be 
supplied in that manner if possible. 

It is common practice to administer 
1 to 2 mg. of vitamin K during labor, 
n 
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not for maternal needs, but to build up 
fetal values for the critical early neonatal 
period. This is probably a justifiable 
practice. 

Too little attention has been given 
the nutritional deficiencies produced by 
the complications of pregnancy. Regard- 
less of cause, prolonged and severe vom- 
iting of pregnancy produces starvation. 
Aside from fluids and electrolytes, one 
of the earliest deficiencies is in vitamins 
B and C. A vicious cycle may be set up 
by the administration of glucose paren- 
terally, for the metabolism of glucose 
requires thiamine hydrochloride. The 
sudden exhibition of ample amounts of 
glucose quickly uses any remaining thia- 
mine, thus precipitating an even greater 
deficiency. The grade of the deficiency 
depends on the duration and severity of 
the emesis. All grades occur. Occasion- 
ally, the author has seen such severe 
manifestations as polyneuritis, Korsa- 
koff’s psychosis, beriberi, severe glossitis, 
and even pharyngitis. He has also ob- 
served plasma vitamin C depleted to 
zero with clinical manifestations of 
scurvy. 

In three cases of severe hyperemesis 
gravidarum, retinal hemorrhages were 
noted. Administration of large doses of 
vitamin C parenterally ( 1,(XX) to 15, (XX) 
mg. ) prevented formation of new hemor- 
rhages. The therapeutic requirements of 
these vitamins depend on the severity of 
the disease. As a general rule, the daily 
dosages range as follows: Thiamine, 5 to 
10 mg ; riboflavin, 5 to 10 mg. ; niacina- 
mide, 50 to 200 mg. ; pantothenic acid, 

5 to 25 ( ?)mg. ; pyridoxine, 5 to 25 ( ?) 
mg., , and ascorbic acid, 500 to 1000 mg. 

The value of diet regulation and con- 
trolled weight in pregnancy are discussed 
by Dieckmann, Turner, and Ruby. 8 

The pregnant patient must have a 
proper diet, but this does not mean that 
she should have an unlimited caloric 


intake and as a result gain excessively 
in weight. The pregnant patient does not 
have to eat for two her own size. The 
diet must lie increased during the last 
trimester. 

Every patient whose total weight gain 
is over 10.0 kilograms does not necessar- 
ily have toxemia. Statistics do show, 
however, that the incidence of toxemia is 
increased in those patients who gain 
more than 15 kilograms. If the patient’s 
weight is ideal before pregnancy, the 
authors believe that the maximum gain 
should he 7 to 8 kilograms. A procedure 
has been developed whereby it is possi- 
ble to note the value and use of each food 
which composes a plan of daily food in- 
take containing INtX) calories. 

When the patient is not accustomed to 
drinking milk, recommendations may he 
made, as suggested by Turner' tor '’the 
use of milk in soups, desserts, or flavored 
beverages. I iowevrr, the most inconspic- 
uous and, in many cases, the most ac- 
ceptable way in which to add milk is in tlu* 
form of dried milk. Approximately 1 1 '■> 
ounces ( 5 tablespoons 1 of dried skim milk 
will equal one pint of fluid milk. This 
dried milk may be incorporated as a dry 
ingredient in the preparation of meat 
loaf, mashed potato, sandwich spreads, 
cooked cereals, hot breads, cookies, pas- 
tries, or puddings with little difficulty. 
Also, a palatable drink may hr prepared 
by adding approximately 2U tablespoons 
of dried milk to 1 glass < 8 it/,) of fluid 
milk. This will provide approximately 
15 gin, of high quality protein per glass." 

Turner also pointed out that "milk 
contributes the major portion of calcium 
and phosphorus iii the diet as well as a 
large share of the protein and vitamins 
of the B complex." While 2W ounces of 
cottage cheese would he equivalent in 
protein content to I pint of milk, the 
cottage cheese would supply less than 
one tenth of the calcium, phosphorus, 
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TABLE I 

Approximate Evaluation of Daily Plan of Food Intake for Pregnancy, 

Containing 1800 Calories 


Daily Food 

I ntake 

Quantity 

Minerals 

Vitamins 

Foodstuffs 

Cal- 

ories 

Weight 

0 Gm .) 

A p proximate 
Measure 

\ 

Ca 

(( Gm .) 

, 

Fe 

(Mg ) 

A 

t FU .) 

As- 

corbic 

Acid 

(Mg) 

Thia- 

mine 

(Mg.) 

Ribo- 

flav- 

in 

(Mg) 

Nta- 

cm 

(Mg) 

Carb. 

(Gm.) 

Pro. 

(Gm) 

Fat 

(Gm.) 

Milk 

960 

1 quart 

1.12 

2.0 

1,640 

8 

0.40 

1.72 

1.2 

48 

34 

36 

640 

Egg 

50 

1 medium 

0.03 

1.4 

495 


0.07 

0.18 



6 

6 

80 

Meal, poul- 

100 

Raw 

0.01 

3.3 

2,807 

2 

0.28 

0.37 

5.9 

1 

24 

13 

215 

try, or fish, 


! weight 












cooked 


4 oz. 












Bread, 

90 

1 3 slices 

0.03 

2.0 



0.24 

0.13 

2.6 

45 

9 

3 

240 

whole 


! 












grain or 














enriched 














Potato, 

- 100 

i } / 2 Clip 

0.01 

0.7 

35 

8 

0.08 

0.03 

1.0 

19 

2 


1 85 

cooked 

1 

I 













Green or 

| 100 

1 serving 

0.10 

1.4 

4,870 

23 

0.05 

0.17 

0.6 

6 

1 


30 

yellow veg- 







i 







etable 







i 







Other veg- 

200 

2 servings 

0.06 

0.8 

405 

10 

0.08 

0.07 

0.6 

10 

2 


50 

etable 










i 




Legumes or 

100 

J^cup 





j 




1 

i 




beans: 


cooked 





i 








peas, navy, 




0.03 i 

2.4 

20 


0.14 

0.06 

1.8 

19 

7 

3 

! 130 

kidney, 

50 

i } 4 Clip 













lima, or 

25 

1 1 otable- 













soybeans, 


| spoons „ 


i 




i 







or peanut 


i 












butter 














Citrus fruit 

200 

1 cup 

0.04 

0.8 

360 

84 

0.14 

0.06 

0.4 

22 

2 


95 



juice 












Other fruits 

100 

1 serving 

0.02 

0.6 

161 

5 

0.05 

0.05 

0.4 

: 15 

1 


65 

Butter or 

15 

3 level 



480 







12 

110 

enriched 


tea- 









1 



margarine 


spoons 




! 




j 


; 


Coffee 

25 

2 table- 





0.04 

0.01 

2.3 







spoons 












Sugar 

15 

1 table- 








15 



60 



spoon 




i 

i 








Vitamin D 














concen- 







i 







trate 







i 

i 







Total 



1.45 

15.4 

! 

11,273 

140; 

l 

1 

1.57 

2.85 

16.8 

200 

88 

73 

1,800 


(Dieckman, W. J., Turner, D. F. anil Ruby, B. A, : Am. J. Obst. & Gynec. 50 : 701 (Dec.) 1945.) 
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iron, vitamin A, thiamine, and riboflavin 
supplied by the milk. Two and one-half 
ounces of American cheddar cheese would 
supply calcium equivalent to one pint 
of milk but would be much lower in 
vitamins of the B complex. In this case, 
the further use of liver or other glandu- 
lar meat one or two times a week would 
would be desirable to augment the iron 
and A and B vitamins in the diet. Pork 
would enrich the thiamine intake. Eggs 
will supply a significant amount of vita- 
min A and iron. Legumes and whole 
grains will also contribute iron and vita- 
mins of the B complex. 

It is noted that the authors do not 
emphasize the addition of vitamins, cal- 
cium, and iron to the diet. Apparently 
this is not essential if their adequate diet 
plan is adhered to. 

Massive Nutritional Edema — The 
incidence of protein deficiencies in preg- 
nancy and the effect on mother and baby 
were studied in 400 patients by Arnell, 
Goldman, and Bertucci. 10 

The Food and Nutrition Board of the 
National Research Council recommends 
a daily allowance of at least 85 gm. of 
protein during the latter half of preg- 
nancy and regards two thirds of the 
optimum level as a minimum subsistence 
level. Diets which fail to meet 50 per 
cent of the recommended optimum daily 
allowance, that is, diets containing less 
than 42.5 gm., are arbitrarily considered 
as deficient in protein content by the 
authors. Seventy-four patients fell into 
the deficiency group, their daily intake 
of protein being less than 0.75 gm. per 
kg. of body weight, as against a desirable 
intake of 1.5 gm. per kg. 

The results which follow inadequate 
protein nutrition are neither so charac- 
teristic nor so dramatic as those which 
follow other 'types of malnutrition. Sub- 
clinical protein malnutrition, although 
exceedingly common, usually causes little 


more than a slow and insidious wasting 
away of all the tissues, with associated 
weakness and general ill health. 

A significant relationship was usually 
found to exist between the serum protein 
concentration of the blood at term and 
the protein content of the diet during 
the latter half of pregnancy. The aver- 
age concentration was lowest in the de- 
ficiency group of patients. So-called 
■ idiopathic edema of demonstrable degree 
occurred in the deficiency group with a 
frequency (40 per cent) approximately 
four times greater than in the group 
whose daily protein intake was 70 gm. 
or more. 

The authors fed that too much atten- 
tion has been focused on obstetric com- 
plications and abnormalities as causes of 
maternal and fetal mortality, and too 
little attention paid to the general nutri- 
tion of the patient. 

The average maternal gain in weight 
during pregnancy was greatest in the 
deficiency group. Some of the added 
weight can perhaps lie explained by 
edema, but an analysis of the patients’ 
food charts revealed a tendency, when 
the protein intake was low, toward high 
ingestion of carbohydrate and fat. 

Because subclinical protein deficiency 
is common but clinical deficiency un- 
usual, the authors present a detailed 
study of eleven patients admitted to the 
hospital in the last trimester of preg- 
nancy because of massive edema of ob- 
scure etiology. The tentative diagnoses 
on admission included toxemia in six 
cases, heart disease in three, and nephro- 
sis and anemia in one each. Further 
investigation showed the edema in all 
eleven cases to he due to a basic protein 
deficiency. 

Edema was the only subjective or ob- 
jective finding common to all cases. It 
had been present in mild degree for sev- 
eral weeks in all the patients, but the 
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massive degree appeared suddenly. Al- 
though it involved the lower extremities 
and trunk and, in some instances, the 
upper extremities and face also, it was 
usually the edema about the vulva of 
which the patients chiefly complained. 
In two instances there was a transient 
heavy trace of albumin, but otherwise 
all urinalyses were negative. The serum 


All eleven patients were treated ac- 
cording to the following plan: 

1. Complete bed rest. 

2. Intravenous infusions of dextrose solution. 

3. Vitamins Bi and C were administered 
parenterally. 

4. Puncture of the swollen labia, under strict 
aseptic precautions, was carried out in several 
cases in which swelling about the vulva was a 
source of great discomfort. 



Fig. 1 — Massive edema of the vulva in a case of nutritional edema in pregnancy before treatment. 
(Arnell, R. E., Goldman, D. W. and Bertucci, F. J. : J. A. M. A. 127 : 1105 (Apr. 28) 1945.) 


protein concentration of the blood was 
low in all eleven cases, the principal 
decrease being in the albumin fraction. 
In addition to the dietary protein defi- 
ciency, the hypoproteinemia was aggra- 
vated in seven of the eleven cases by 
conditions which resulted in either inade- 
quate utilization or actual loss of the 
protein ingested. 


5. A high-protein diet was instituted for all 
patients who did not have digestive disturbances 
which contraindicated oral feeding. 

6. Transfusion of whole blood or of plasma. 
Whole blood is more desirable when treatment 
is first instituted, because of the anemia fre- 
quently associated with hypoproteinemia. After 
the anemia is corrected, plasma is more de- 
sirable, partly because there is no purpose to 
overloading the circulation with unneeded red 
blood cells and partly because a given amount 
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of plasma contains a much larger quantity of 
protein than does a similar amount of whole 
blood. Each of the eleven patients received an 
average of four transfusions, given in large 
quantities, at fairly close intervals, and total- 
ing 2000 cc. Amino acids were used in three 
cases in this series. 

The average duration of treatment in 
these eleven cases was fifteen days, and 
the average loss of weight 9 kg. (20 
pounds), the range being front 7.4 to 
19 kg. The edema which brought these 
eleven patients to the hospital has not 
reappeared in the periods from six 
months to five years, during which they 
have been followed up. Two of the group 
have been observed in subsequent preg- 
nancies, both of which were normal in 
all respects. 

Mask of Pregnancy 

The role of estrogen in physiologic 
hyperpigmentation was investigated by 
Davis 11 and his associates. In preg- 
nancy, the increased amount of estro- 
genic substances present in the body 
predisposes to hyperpigmentation of the 
nipples, the areolas, and the linea alba 
as well as to the characteristic deposition 
of pigment on the face with the produc- 
tion of the typical ‘'mask of pregnancy.” 
The hyperpigmentation is always limited 
to areas naturally containing pigment. 
The hyperpigmentation observed in the 
young women treated with estrogens 
probably develops as a result of the 
establishment of a normal pituitary- 
gonadal relationship by the substitution 
of estrogens for the absent ovarian func- 
tion. The authors suggest that a good 
pigmentary response in these young 
women is diagnostic of primary ovarian 
failure in the presence of a normal pitui- 
tary gland. 

Complications 

Cervical Pregnancy— A report of 
two probable cases is offered by Studdi- 


ford. 12 The author believes that cervical 
pregnancy is a definite, though rare, 
entity. Many cases may he unrecognized. 
Such pregnancies are rarely carried be- 
yond the twentieth week of gestation. 
Usually it is necessary to intervene sur- 
gically before the fifth month because of 
hemorrhage, rupture of the anmiotic sac, 
or perforation of the cervical wall. Pro- 
fuse and violent hemorrhage accompanies 
the attempt to remove the placenta. 

Enlargement and expansion of the cer- 
vix accompanied by bleeding in the early 
months of pregnancy, the detection of the 
corpus uteri surmounting the cervical 
mass should be regarded as suggestive 
of this condition. 

Supravaginal rupture of the cervix 
should be treated bv prompt and radical 
surgery. Tntravaginal rupture of the cer- 
vix can sometimes be treated more con- 
servatively; however, this complication 
may require cervical amputation or com- 
plete hysterectomy to control hemor- 
rhage. When perforation is not present, 
in most instances the placenta can he 
evacuated ; partially or completely, either 
manually or instrumentally. the' hemor- 
rhage can he controlled by packing. 
Syphilis Pile present concept of 
syphilis in pregnancy is well summarized 
by Beerman and Ingraham. 1 *' 1 

1. The mother, if not infected at the 
time of conception, may readily be inoc- 
ulated via the uterine cavity. She is 
invariably inleeted, therelore, when her 
child is diseased. 

2. I he mother has positive hlnod sero- 
.ogic reactions for syphilis or some other 
evidence oi the disease in almost every 
sise in which tlu* child is infected. 

3. The fetus is infected in the later 
months of pregnancy and not close to 
the time of conception. 

Hie authors believe this hecan.se: (a) 
Spontaneous abortion (prior to the fourth 
month of gestation) occurs with about 
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the same frequency among syphilitic and 
nonsyphilitic mothers. However, l ate 
miscarriage has a noticeably greater in- 
cidence among known syphilitic parents. 
(b) Antepartum therapy for syphilis can 
assure the birth of a healthy infant in 
almost 100 per cent of cases, if it is con- 
tinued throughout the later half of preg- 
nancy only, (c) No embryo which con- 
tained spirochetes has been shown prior 
to the sixteenth week of fetal life, (d) 
Syphilitic skeletal changes have not been 
shown to occur prior to the sixth lunar 
month. 

The taking of a single blood test at 
the time of the first prenatal visit will 
not uncover all syphilis in pregnancy. 
Syphilis may be acquired at the time of 
conception, or even in the later months 
of pregnancy. A repetition of this test 
at or near term is recommended. 

1 he authors outline the principles of 
treatment of the syphilitic pregnant 
woman as follows : 

1. Regin treatment of the syphilitic pregnant 
woman as soon as the diagnosis is established. 
A delay of even a few days may means a syph- 
ilitic child. 

2. J o be effective the drug must be spiril- 
lieidal. Intravenous neoarsphenamine and 
mapharsen have been most thoroughly tried. 
Penicillin alone or in combination with these 
may rapidly supplant the older types of therapy- 

3. Protection of the child is the primary aim 
of treatment during pregnancy. No treatment 
should he used which is likely to be injurious 
to either mother or fetus. If necessary the 
syphilis may be cured in the mother after de- 
livery. 

4. Treat largely with spirillicidal drugs dur- 
ing the late months. The fetus is seldom in- 
fected prior to the twentieth week. Treatment 
may he largely with heavy metal in the arsenic- 
bismuth regimen in the early months. 

5. Reduce the initial dose of spirillicidal drug 
if treatment is begun after the fifth month. The 
first injection may be 0.2 gni. of neoarsphena- 
mine (or its equivalent) ; the average dosage 
for the first three weeks should not exceed 
0.3 gm. of neoarsphenamine per week. Total 


weekly dosage need never exceed 0.45 ^ 

the 150-pound adult. ***1. f 

6. Continuous alternating is preferred +. 

current treatment if arsenic-bismuth re ^ c Oti 
are used. " 

7. After the fifth lunar month the l er . 3 

the bismuth course should not exceed -c^h ^ 
six weeks, lest infection of the fetus resni?' ,r tr, 
lack of spirilficide. * fr 0j ^ 

8. Treatment should be continuous ; j. 

interval. ’ 

9. Arsenical should be given for fon r 

weeks immediately before delivery. sj^ 

10. If reactions occur, stop treatnw 
reevaluate. Do not injure the mother with* ar *<3 
zealous applications of treatment for th 

born child. The average pregnant woman ^ 
ates normal antisyphilitic therapy Weii* Q ^r- 
should reactions occur, they may be seri 0l _ but, 
should not be considered lightly. s 


P enicillin Regimen — The ther^ 
tic shock at the commencement of 
ment in the pregnant woman with 
syphilis may occasionally be haripf^ r ^ 
the fetus. Reduction of the initial 
is desirable for at least the first f Sa § e 
eight hours. Specifically, if a 2.4 ij, 5' 
unit total dosage were decided upo^ * 0ri 
woman would then receive : 5 

Ten thousand Oxford units soq- 
penicillin intramuscularly every 11 111 

hours for eight doses, followed by 2§ .5 ee 
Oxford units sodium penicillin 
muscularly every three hours for e - ra ' 
doses, followed by 40,000 Oxford 
sodium penicillin intramuscularly 
three hours for fifty-four doses. ^ 


The total treatment course woui<j 
cupy from eight to nine days. A hega t ° C ' 
blood serologic reaction for syphjij s 1Ve 
the time of delivery is not essenti^j ^ 
the birth of a healthy infant. I n to 
seven instances, among the forty p 0tl ^ 
nant women in the authors’ series 
have thus far been carried throng 
term, was the mother’s blood negafi v to 
the time of birth of her child. Xhj^ 
eight per cent of the apparently heaujf' 
infants also had positive cord and ^ 
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natal Wassermanns. These uniformly 
reverted to negative in most instances by 
the age of three or four weeks, so that 
they apparently represented a transfer 
of syphilis reagin from mother to child 
rather than infection of the fetus. 

The cord blood has little true diagnos- 
tic value, and cannot be depended on to 
decide whether or not the offspring of 
the syphilitic mother is infected. It may 
contain syphilis reagin and give a posi- 
tive serologic test in the normal infant 
of a seropositive syphilitic mother; it 
may be negative even though the infant 
is diseased. This circumstance is equally 
true of the infant’s blood during the 
neonatal period. 

Results with the rapid treatment of 
early syphilis during pregnancy are re- 
ported by Speiser, Wexler, Thomas, and 
Asher. 14 Their technic follows: 

The maximum dose of maphazsen given 
should be approximately 1 mg. per kilogram of 
body weight, and only one injection to be given 
a day. The average patient would then receive 
ten daily injections of about 0.06 gm. of maphar- 
sen. To reenforce the treatment of this low 
dosage, four fevers induced by typhoid vaccine 
were included in the ten days. The fevers were 
given on the second, fourth, sixth, and eighth 
days. The first fever was induced with an 
initial injection of 0.1 cc. triple typhoid vac- 
cine intravenously ; the second with 0.2 cc. ; 
the third with 0.4 cc., and the last with 0.6 cc. 
From two to three hours after the initial in- 
jection, another dose of equal amount was given 
in most cases. In general, a fever of at least 
104° F. for about four hours was obtained. In 
addition, 0.1 gm. of bismuth salicylate in oil 
is given on the first, third, seventh, and tenth 
days of therapy. 

Forty-three pregnant patients were 
treated for syphilis with massive maphar- 
sen therapy. One death from arsenical 
encephalopathy occurred in this group. 
Of the thirty patients with early infec- 
tious syphilis who completed treatment 
and were kept under observation, good 
results from this therapy were obtained 
in a minimum of 76.6 per cent. 


At the Bellevue Hospital prenatal 
syphilis clinic between 1936 and 1940, 
prior to the advent of massive arseno- 
therapy, there were thirty-four pregnant 
patients treated for early infectious syph- 
ilis with routine therapy. One death 
occurred from arsenical encephalopathy, 
five patients developed jaundice, and one 
exfoliative dermatitis. Only 50 per cent 
of the offspring were free from syphilis. 

Intensive therapy proved safer and 
more effective than routine treatment. 
Nevertheless, there remains the risk of 
arsenical encephalopathy, and this is 
probably greater with intensive maphar- 
sen therapy than when the same drug 
is employed in routine treatment. 

Otosclerosis Pregnancy compli- 

cated by otosclerosis was investigated 
by Allen. ir> 

The author found that difficulties in 
hearing during pregnancy are frequently 
overlooked, neglected entirely, and often 
inadequately studied. A very careful 
family history concerning deafness should 
be taken on every pregnant woman who 
experiences appreciable changes in hear- 
ing. For progressive deafness to he 
considered as an indication for therapeu- 
tic abortion, a definite diagnosis of oto- 
sclerosis must first be made. 

Otosclerosis should probably not con- 
traindicate marriage or a trial pregnancy. 
Otosclerosis should not he considered as 
an indication for therapeutic abortion in 
the primipara, A familial history of deaf- 
ness need not be present but may he one 
of the deciding factors in the decision for 
interruption of pregnancy. A multip- 
arous woman may have considerable 
right to question the continuation of 
her pregnancy if accurate otological evi- 
dence obtained in previous pregnancies 
has shown a marked, sustained loss of 
hearing. 

Diabetes — Observation of diabetic 
pregnancies by obstetricians and inter- 
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nists has revealed four salient abnormal- 
ities. These four abnormalities may be 
classified simply as first, maternal; sec- 
ond, obstetric ; third, chemical, and 
fourth, fetal. Priscilla White 16 has at- 
tempted to evaluate these abnormalities 
as they occurred in a series of 181 con- 


fifteen years. Today nephritis has re- 
placed sepsis and is replacing coma as 
a cause of death of young diabetic pa- 
tients. Ovarian failure is indicated by 
an increase in the serum level of follicle- 
stimulating hormone, by amenorrheas, 
and metrorrhagias. 


Fig. 2 — Normal pregnancy: peripheral blood, showing the normocytic normochromic anemia. 
(Wolff, J. R. and Limarzi, L. F. : J. A. M. A. 128: 483 (June 16) 1945.) 



secutive diabetic pregnancies studied be- 
tween January, 1936, and June, 1944. 
In this series of cases, there were 1 
maternal and 29 fetal deaths. 

1. The prepregnancy abnormalities 
are two: Vascular disease and hypo- 
ovarianism. Vascular disease is almost 
inevitable in young diabetic patients in 
whom the duration of diabetes exceeds 


2. The abnormal obstetric course of 
pregnant diabetic patients is well known. 
The striking abnormalities are five : The 
easy, early spontaneous interruption of 
the pregnancy occurring in at least 25 
per cent of the cases, the high incidence 
of preeclamptic toxemia occurring in 36 
per cent, breech presentation in 33 per 
cent, uterine inertia, common, and fail- 
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ure of lactation in nearly 100 per cent. 

3. The chemical abnormalities which 
concern us here are (1) the low renal 
threshold for glucose; (2) water reten- 
tion, and (3) the imbalance of the sex 
hormones of pregnancy. The low renal 
threshold for glucose, which is physio- 
logic for pregnancy, complicates the dis- 


horn tones of pi rpnaiuw . fail of pregnan- 
diol, and rise of choii.mie gonadotropin 
occurred in 70 pci o nt of the iXl eases. 

•1. Fetal ahnoi malitii s arc physical 
chemical, ami pathologic. \ hirth weight 
above the average tor the period of g Ps . 
tation ha- been found in SO per cent of 
the infant- ot di.dn tic mothers. The size 


Fig. 3— Normal pregnancy : hone marrmv, shuui.u icon.,! , „ . •. ...... „ , r a < u K >rUut, 

(Wolff, J, It and Luuarxi, L, 1*. : J. A M \ |.h j . * , r \ . , $•, § * , 



ease diabetes. The loss of glucose in the 
urine may exceed 100 gm. per day, even 
with nearly normal levels of blood sugar. 
If uncorrected, this predisposes the pa 
tient to acidosis and, if overcorrected, to 
insulin hypoglycemia. Profound disturb 
ance of water balance characterizes preg- 
nancy in diabetic patients, d hts is shown 
clinically by the great gain in weight, 
visible maternal edema, hydramnios, and 
fetal edema. An imbalance of the sex 


of t hr mf.iut .ippf.n , j., be due to three 
diMtthf i.h t><i , i >b« u v , edema, ami 
■’plain hn.*m« g. ib , tin- lio-i, spleen, am! 
In-.u t In-lug rspi . i.dt •. tiivxUed 'l*he sec- 
ond ptn-u.d .tbmoio.diU is the high 
inch tell. r t ,1 i i •ngriut.d delects usually 
itivohiug tissue ubnh is inesein h\nsa- 
lotis in ojigiu 

• 'h the sii st postiut.il d.i> , respiratory, 
sugar, and teiuprr.anie tegnlatoiy ditli- 
culties nuy In- em ■ •untried, and forty- 
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eight hours after delivery the universal 
occurrence of jaundice. 

The pathologic characteristics of the 
infants of diabetic mothers are almost 
diagnostic of maternal diabetes. They 
are enlargement of the liver, spleen, and 
heart, excessive hemopoiesis of the liver 
and spleen and islet hyperplasia. 


dence of premature deliveries was zero, 
the incidence of toxemia of pregnancy, 
2 per cent, and the fetal survival ap- 
proached that of the nondiabetic preg- 
nancies, 96 per cent. In contrast to this 
experience, in thirty-eight cases in which 
an abnormal hormonal balance was ob- 
served, premature delivery occurred in 



Fig. -4 — Iron-deficiency anemia : peripheral blood, showing the microcytic hypochromic anemia. 
(Wolff, J. R. and Limarzi, L. P.: J A. M. A. 128 : 484 (June 16) 1945.) 


In this series imbalance of the sex 
hormones of pregnancy appears to be 
the most important single harmful factor. 
In this series it is related to premature 
delivery, toxemia, disturbance of water 
balance and the abnormal fetus. Thus, 
when the hormonal balance was normal, 
as it was in 52 of the 181 cases, the inci- 


40 per cent, preeclamptic toxemia oc- 
curred in 50 per cent, and the fetal sur- 
vival was 50 per cent. Since the imbal- 
ance of the sex hormones of pregnancy 
occurred in abnormal clinical cases with 
poor fetal survival and the production 
of a characteristic fetus, an attempt was 
made in ninety-one cases to correct the 
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imbalance, to see if premature deliveries 
could be prevented, toxemias altered or 
averted, fetal survival raised, and a nor- 
mal fetus produced. In the group so 
treated, the incidence of premature deliv- 
ery fell to 15 per cent, preeclamptic tox- 
emia appeared to be altered and pre- 
vented, and fetal survival rose to 90 
per cent. 


have been employed. Sodium chloride in- 
take is restricted and, in abnormal cases, 
ammonium chloride is administered. 

The delivery in the abnormal cases 
is premature, the time of choice being 
the latter part of the thirty-seventh or 
the early part of the thirty-eighth week. 
Cesarean section for this particular group 
is White’s personal choice. The anes- 



Fig. 5 — Iron-deficiency anemia : bone marrow, showing the normoblastic hyperplasia. 
(Wolff, J. R. and Limarzi, L. P. : J. A. M. A. 128: 484 (June 16) 1945.) 


The diabetic diet should be liberal in 
calories, 30 per kg. of actual body weight, 
high in protein, 2 gm. per kg. of body 
weight, and adequate in carbohydrate, up 
to 200 gm. daily, 150 for the mother and 
50 for the fetus. Because of the low 
renal threshold, multiple small doses 
rather than a single large dose of insulin 


thesia is spinal and sedation is prohib- 
ited. The best and most economical 
endocrine therapy to date is diethylstil- 
bestrol, intramuscularly, and proges- 
terone, intramuscularly. The average 
daily dose of each is IS mg. 

Anemia — A correlation of the periph- 
eral blood and bone marrow findings 
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was made by Wolff and Limarzi. 17 
Thirty patients were examined through- 
out pregnancy. These normal healthy 
pregnant women were first seen during 
the first six to ten weeks of pregnancy. 
At this time the peripheral blood and 
bone marrow were examined. The pe- 


Peripheral blood and bone marrow anal- 
ysis were also made on seventy-five 
other healthy women at various stages 
of their pregnancy. 

The authors conclude that four types 
of bone marrow and peripheral blood 
patterns are observed during pregnancy : 



Fig. 6 — Pernicious anemia of pregnancy: peripheral blood, showing a pernicious anemia 
neutrophil (macropolycyte) . (Wolff, J. R. and Limarzi, L. P. : J. A. M. A. 128:485 (June 16) 
1945.) 


ripheral blood was reexamined every 
four weeks until delivery, shortly after 
delivery, and at the six weeks’ postpar- 
tuirf visit. The bone marrow was re- 
examined in many cases during the sec- 
ond and third trimester, in all cases 
shortly after delivery and in most cases 
at the final six weeks’ postpartum visit. 


1. A normocytic normochromic ane- 
mia in the peripheral blood. The bone 
marrow shows a normal erythroid pat- 
tern with a myeloid and megakaryocytic 
hyperplasia toward the end of pregnancy. 
The physiologicc anemia is a normal 
state during pregnancy and is due to 
hydremia. Recovery is spontaneous dur- 
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ing the puerperium. No therapy is 
needed. 

2. A microcytic hypochromic anemia 
with a normoblastic hyperplasia in the 
bone marrow. Adequate iron therapy 
corrects the bone marrow and the ane- 
mia. Occasionally, a mild microcytic 
normochromic anemia with a normal or 


4. A megaloblastic type of bone mar- 
row with either a macrocytic, normocytic, 
or microcytic and hypochromic peripheral 
blood pattern. Adequate liver therapy and 
supportive blood transfusions arc needed 
to carry the patient through the preg- 
nancy. Complete and permanent recov- 
ery usually follows. Atypical neutrophils 



Fig. 7 — Pernicious anemia of pregnancy: hone marrow, showing the megaloblastic type of 
erythropoiesis and abnormal granulopoiesis. Note the presence of a mitotic figure in one meguloblast, 
(Wolff, J. R. and Limarzi, L P.; J. A, M. A. 128;4B5 (June H>) PMS.l 


normoblastic bone marrow is observed* 
No treatment is necessary as recovery 
follows delivery. 

3. A macrocytic anemia with a nor- 
mal or pronormoblastic hone marrow. 
Recovery follows delivery. Tron is indi- 
cated only when the mean corpuscular 
hemoglobin concentration is low. 


I macropolycytes) in the peripheral blood 
are a diagnostic aid. 

The most accurate method for tin* diag- 
nosis and treatment of the true anemia 
of pregnancy is in the study of the sternal 
marrow. The changes in the peripheral 
blood are of a secondary nature and in 
many instances are misleading. 
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Maternal Rubella — Nine cases of 
congenital abnormality in the infant fol- 
lowing an exanthem in the mother in 
the early weeks of pregnancy are re- 
ported by Albaugh. 18 It is suggested 
that the term “rubella” be used in place 
of German measles because the public 
has felt that German measles is a rela- 
tively innocuous disease. 

Embryological data would indicate 
that the critical period for attack on the 
lens nucleus would be before the eighth 
week of pregnancy. This assumption is 
consistent with the reported statistics on 
disorder of the lens. 

Greenthal 10 is of the opinion that 
every child should be allowed to contract 
rubella before maturity in spite of the 
danger of complications. 

Available data would suggest that 100 
per cent of the mothers who contract 
rubella in the first two months, and 
approximately 50 per cent of those who 
contract it during the third month, will 
give birth to infants with congenital 
anomalies. 

The commonest lesions in the infants 
are cataracts, cardiac septal defects, and 
patent ductus arteriosus, deaf-mutism, 
and microcephaly. Nearly all of the in- 
fants are poorly developed and are feed- 
ing problems. 

Surgical Problems — Surgical com- 
plications during pregnancy and labor 
are reviewed by Scott. 20 

T. Fibroids and Frequency — Conserv- 
atism is advised. Many of the smaller 
tumors arc unrecognized during preg- 
nancy. It is also a fact that the incidence 
of sterility is increased in women with 
fibroids. Their presence materially in- 
creases the incidence of abortion, mis- 
carriage, premature labor, dystocia, and 
postpartum hemorrhage. Small tumors 
discovered during pregnancy are usually 
of little significance, and even large tu- 
mors may not seriously interfere. Size 


alone may be an indication for myomec- 
tomy, and this is particularly true in 
the first pregnancy. In such cases, myo- 
mectomy done before complications have 
developed may result in a miscarriage 
but will leave a uterus capable of future 
pregnancies. All cases of degeneration 
of fibroids during pregnancy do not 
require surgical treatment, for the proc- 
ess frequently becomes quiescent under 
conservative management and the preg- 
nancy may go to term. Torsion of a 
pedunculated tumor requires immediate 
operation. 

In the series under study, there were 
fifty-one cases in which fibroids were 
discovered in pregnant women. Of these, 
seventeen required operation during 
pregnancy, three were dealt with at the 
time of labor, and thirty-one did not 
require treatment but only palliative 
measures. 

II. Ovarian T umors and Pregnancy — 
Ovarian tumors complicate pregnancy 
less frequently than do fibroids, but con- 
servative measures play a smaller role 
in their treatment. The possibility of 
twisted pedicle is greater with the 
smaller sized tumors and, in those cases 
treated expectantly, this danger must 
always be kept in mind. Large ovarian 
tumors should always be removed be- 
cause of the inevitability of distressing 
pressure symptoms as the uterus enlarges 
and because of the danger of complica- 
tions such as pressure necrosis, hemor- 
rhage into the tumor, interference with 
delivery, and malignancy. Borderline tu- 
mors, larger than a small grapefruit, are 
better removed, but, if possible, operation 
should be delayed until after the end of 
the third month. There were sixteen pa- 
tients with ovarian tumors in this series. 
All of these patients were operated upon. 

III. Cancer of the Cervix Complicat- 
ing Pregnancy — During the past ten 
years, only four cases have been compli- 
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cated by pregnancy. If the pregnancy 
is near term, treatment can be delayed 
in the interests of the child, but in other 
cases the pregnancy should be termi- 
nated immediately after the diagnosis is 
made. Abdominal hysterotomy is the 
method of choice. The carcinoma is then 
treated by high voltage therapy followed 
by the use of radium. 

IV. Appendicitis — Appendicitis is by 
far the commonest indication for an op- 
eration of necessity during pregnancy, 
although the incidence of the disease is 
probably no greater during pregnancy 
than at any other time. There seems to 
be little doubt that acute appendicitis 
during pregnancy is a somewhat more 
serious condition than in the nonpreg- 
nant patient, and the seriousness in- 
creases considerably when the uterus has 
risen above the pelvic brim. 

There were forty-two pregnant pa- 
tients sent to the hospital with a diagno- 
sis of acute appendicitis. In twenty-one 
of these, the diagnosis was concurred in 
after admission, although in one patient 
a diagnosis of pyelitis of pregnancy at 
seven months was first made, and three 
days later it was necessary to do an 
emergency operation, when a gangrenous 
appendix was removed. 

V. Intestinal Obstruction — Intestinal 
obstruction occurring during pregnancy 
presents many difficulties in diagnosis, 
and the delay in operation due to these 
may prove fatal. The obstruction is usu- 
ally secondary to preexisting adhesions. 

In this series there were seven cases 
of intestinal obstruction during preg- 
nancy. Two were due to carcinoma of 
the sigmoid. 

VI. Hyperthyroidism During Preg- 
nancy — There were nine cases in this 
series in which the patients were ad- 
mitted to the hospital with a diagnosis 
of hyperthyroidism during pregnancy. 
Of these, five diagnoses at the hospital 


were simple colloid goiter, the symptoms 
being interpreted as the result of preg- 
nancy. They were all treated expect- 
antly, and all went to term. Three cases 
were true toxic goiters, one being an 
exophthalmic goiter, and the other two 
toxic adenomas. All three patients were 
operated upon and in no case did mis- 
carriage occur. 

In discussion, Falls stresses the value 
of corpus luteum extract injections as 
a prophylacic measure to avoid abortion 
in all of these surgical complications of 
pregnancy. 

Carcinoma of Cervix At the Cook 
County Hospital in Chicago, eight cases 
of carcinoma of the cervix that appeared 
in the past five years during a pregnancy 
were clinically studied by Kobak- 1 and 
his associates. In seven patients, the 
malignancy was a stratified squamous 
cell carcinoma and in one, who died un- 
delivered, it was an adenocarcinoma. 

There is a tendency to regard carci- 
noma of the cervix during pregnancy as 
so improbable that other causes of bleed- 
ing are given stubborn precedence in 
diagnosis and therapy. The malignancy 
is thus diagnosed more often toward the 
end of pregnancy, when the growth has 
achieved large proportions. Carcinoma 
of the cervix continues to develop at a 
rapid pace during pregnancy. The earlier 
the diagnosis is established, the sooner 
effective therapy may be instituted, and 
the better the ultimate prognosis. 

The treatment of those cases depends 
upon the disposition of the pregnancy. 
In the first trimester, the pregnancy is 
disregarded and deep x-ray therapy is 
instituted. With the death of the fetus, 
radium is added to the treatment. In 
advanced pregnancy, there is added con- 
cern for the cervix. The latter should 
be spared of the injuries that occur dur- 
ing parturition. If there is no infection 
as noted by the temperature or character 
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of the vaginal discharge, a classi ca l 
cesarean section is performed to spare 
the cervix of trauma and to leave intact 
the fundal portion of the uterus to facili- 
tate the radium therapy, which is started 
after uterine involution has occurred. A 
total of 4500 mg. hours of radium is given 
in three equally divided doses. As soon 
after the delivery of the baby as possible, 
deep x-ray treatments are started, and 
continued for a long period of time. In 
the presence of local infection, a Porro 
cesarean section is preferred. In preg- 
nancies close to viability, the cesarean 
section may be deferred, and 1500 to 
3000 mg. hours of radium may be given 
to the cervix to temporarily inhibit the 
progress of the new growth. 

The ultimate prognosis for the patient 
hinges on the persistent continuation of 
the deep x-ray and radium therapy that 
is instituted after the disposition of the 
pregnancy. 

Nausea and Vomiting — Eller and 
Randall 22 advise forced hydration for 
this condition. The following plan of 
treatment is advised by printed instruc- 
tions given to patients: ■ 

Eat a fairly dry breakfast of toast and jelly, 
and a dish of dry cereal with a small amount 
of milk. Eat whatever you desire at other meals. 

Between breakfast and lunch drink four 
glasses of water. 

Between lunch and supper drink five glasses 
of water. 

Between supper and bedtime drink six glasses 
of water. 

This will not mean drinking a glass of water 
oftener than every half hour; you should be 
able to do this easily. Increasing the amounts 
toward the end of the day relieves you of drink- 
ing so much in the morning when your dis- 
comfort is apt to be worse. If you are most 
nauseated in the evening, reverse the schedule. 

This program will necessitate your getting 
up in the night to urinate, but you will be doing 
this anyway; drink a glass of water each time 
you get up. 

This treatment will seem difficult, especially 
if you have already started vomiting. If the 


first few glasses are vomited, repeat them im- 
mediately and count only the glasses retained. 

In a day or so you will find that your urine 
is almost colorless. This is the only way of 
being sure that you are drinking enough water. 
You may find that very hot or salt water is 
more easily retained. 

You can be assured that as soon as your 
urine becomes clear, your nausea will improve 
and shortly will disappear altogether. 

Sixty per cent of the sixty-eight pa- 
tients treated were completely relieved of 
nausea within seven days; 47 per cent 
were relieved within four days. 

There is evidence that the nausea of 
pregnancy follows and is due to the high 
serum concentration of chorionic gonado- 
tropin in the first trimester of preg- 
nancy; reduction of this concentration 
by diuresis may explain its effectiveness 
of this treatment. 

Toxemia — A striking increase in the 
incidence of beriberi in Hong Kong 
during the years 1939, 1940, and 1941 
and an almost parallel increase was ob- 
served in pregnancy toxemias, particu- 
larly eclampsia and preeclampsia, is re- 
ported by King and Ride, 23 the toxemia 
rate rising from 3.45 per cent during 
the preceding three years to 7.82 per 
cent. It was found that of 371 pregnant 
women with beriberi, 252 had pregnancy 
toxemia. The diagnosis of beriberi and 
pregnancy toxemia was supported by 
clinical and laboratory findings. Sig- 
nificantly high readings of the pyruvic 
acid content of the blood were obtained 
in the great majority of cases. In women 
with toxemia and beriberi, the prognosis 
was considerably more grave than in 
cases of toxemia without frank signs of 
beriberi. This was particularly seen in 
the eclampsia cases, in which a mortal- 
ity rate at 38.8 per cent was found in 
thirty-six cases complicated by beriberi 
as opposed to 11.6 per cent in forty-three 
uncomplicated cases. It is suggested that 
the primary factor responsible for the 
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heavy increase in pregnancy toxemia dur- 
ing these years was vitamin Bi deficiency. 

Preeclampsia — Effect of Prostig- 
mine — The influence of neostigmine 
methylsulfate on preeclamptic patients 
was studied by Woodbury 24 and his 
associates. Since studies indicate some 
antagonism between acetylcholine and 
pitressin, the question arose whether 
acetylcholine activity is altered or abnor- 
mal in eclamptic toxemia. There are 
some data which suggest that a relative 
decreased acetylcholine activity may oc- 
cur in preeclampsia. The naturally occur- 
ring acetylcholine can be potentiated by 
inhibiting cholinesterase, the enzyme 
which destroys it. Neostigmine methyl- 
sulfate has this action. 

Eight patients, pregnant seven to nine 
months, were studied. Five were diag- 
nosed preeclamptic and showed edema, 
proteinuria, visual disturbances, and 
hypertension of recent origin. Two were 
hypertensive without evidence of any 
toxemias of pregnancy and one was a 
normal control. Cholinesterase activity 
was determined in placentas of eight nor- 
mal and thirteen preeclamptic patients. 

Individual susceptibility to neostigmine 
appeared to vary greatly. Pronounced 
effects were produced in one case with 
0.2S mg, intramuscularly and 0.023 mg. 
intravenously, while in another case 1.0 
mg. intramuscularly and 0.75 mg. intra- 
venously was necessary to produce defi- 
nite effects. 

In the preeclamptic and the control 
patients, uterine activity and vascular 
effects appeared rather suddenly after 
a definite latent period of 90 to 120 min- 
utes even after intravenous injections. 

In all of the gravid patients it seemed 
to induce labor. In two of the patients 
in whom administrations were continued 
for twelve hours or longer, the uterus 
became hyperreactive and hypertonic, 
resulting in a prolonged labor. The ob- 


servation that different preeclamptic pa- 
tients may respond differently to mod- 
erate doses of neostigmine contributes 
additional support to the belief that there 
may he several different types of pre- 
eclampsia. The authors also found the 
cholinesterase activity of placentas from 
preeclamptic patients is greater than 
from normal patients. 

Eclampsia-— A seven-year review of 
eclampsia with special reference to treat- 
ment with veratrum viride is presented 
by Greene. 25 

Veratrum viride is an alkaloid, and is 
derived from the roots and rhizomes of 
hellebore. This plant is indigenous to 
both Europe and North America. The 
drug acts as a cardioinhibitor, vasodila- 
tor, and antipyretic. It is toxic in large 
doses and must he given carefully. Toxic 
reactions include sudden drop in blood 
pressure and pulse rate, nausea and vom- 
iting, and eventually coma. Toxic re- 
actions may be counteracted l>v gastric 
lavage or atropine in the usual dose. The 
preparation used was veratrone in doses 
of 0.3 to Of) cc. (3 to 10 minims), given 
by hypodermic injection. 

Instructions for treatment of pre- 
eclampsia and eclampsia are as follows: 

1. Give 0.3 to 0.6 cc. (5 to 10 minims) of 
veratrum viride immediately ; repeat every 
fifteen minutes unless the pulse rate is below 
60 or the blood pressure is below 120 systolic: 
thereafter, until the patient is conscious, repeat 
in 0.3 to 0.6 cc. doses if the pulse rate goes 
over 80 or the blood pressure over 150 systolic; 
after the patient is conscious and cooperative, 
give 0,3 to 0.6 cc. doses if the patient is nau- 
seated or has severe headache, marked visual 
disturbances, or epigastric pain or convulsions. 

2. Give 6 cc. of 50 per cent magnesium 
sulfate by deep injection immediately, 4 cc, 
every six hours for four doses, and then 4 cc. 
every twelve hours for hair doses. 

3. Give 500 cc. of 20 per cent dextrose in* 
travenously at once; repeat every eight hours 
until consciousness returns. 

4. Catheterize and give a soapsuds enema 
immediately. 
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5. Check the pulse and blood pressure hourly 
as long as coma persists, then every two to four 
hours while the patient is awake. 

6. Force £i lids (3500 cc. daily) by mouth 
as soon as possible. 

7. Give no sedatives except for extreme rest- 
lessness or labor. 

8. Institute a diet free of salt as soon as 
tolerated. 

9. Measure the fluid intake and the urinary 
output ; examine the urine daily for albumin. 

From 1936 to 1941 before veratrum 
viricle was used, the maternal mortality 
was thirty-five, or 26 per cent, and the 
infant mortality was forty-two, or 50 per 
cent. The following year there were 
fifteen cases of eclampsia. Fourteen of 
these cases received veratrum viride. All 
of them recovered. 

The authors conclude that veratrum 
viride has a very definite place in the 
treatment of eclampsia. 

The action of veratrone on blood pres- 
sure, urine volume, and urea clearance 
in the toxemias of pregnancy was stud- 
ied by Willson. 26 

The effects of the administration of 
veratrone to patients with both pre- 
eclampsia and essential hypertension dur- 
ing pregnancy and after delivery were 
studied. The initial dosage varied from 
0.5 to 0.75 cc. Tf, after thirty minutes, 
no change in blood pressure occurred, 
another injection, usually 0.25 cc., was 
given. The administration of the drug 
was followed by a decrease in pulse rate 
and a marked fall in blood pressure. 
This response was obtained more read- 
ily in the patients with preeclampsia than 
in those with essential hypertension. 
Coincidental with the fall in blood pres- 
sure, there occurred a diminution both 
in urine volume and in urea clearance 
which likewise was more marked in pre- 
eclampsia. The changes in kidney func- 
tion are probably the combined result of 
the fall in blood pressure and an altera- 
tion in renal vascular dynamics. 


Mortality from Air Insufflation — 

Death from air embolism following insuf- 
flation during pregnancy is reported by 
Breyfogle. 27 

The decedent, a housewife and trigrav- 
ida, had consulted an osteopath because 
of an irritating vaginal discharge. The 
osteopath began to insufflate the vagina 
with silver picrate compound powder, 1 
per cent silver picrate in kaolin (Wyeth), 
using a Shelanski insufflator (Wyeth) 
fitted with a soft rubber vaginal shield. 
It was estimated that from one half to 
two thirds of the standard container 
(Wyeth) attached to the insufflator was 
filled with silver picrate powder (2 to 
3 gm.) when the treatment began. The 
patient was supine, with her feet ele- 
vated in stirrups, during the proceedings. 

Approximately five minutes after the 
conclusion of the insufflation the patient 
sat up and asked a question. In a mo- 
ment, she became noticeably pale and 
said, “I feel sick,” and fell back on the 
examining table, suddenly inhaled deeply, 
and emitted a peculiar sound as if she 
was strangling. Shortly thereafter she 
was dyspneic, cyanotic, and unconscious, 
and a white froth began to exude from 
the mouth. The respirations were irreg- 
ular and then ceased. Within a period of 
from twenty to thirty minutes after the 
initial symptoms appeared, no heart beat 
could be detected. 

Although the exact port of entry was 
not demonstrated at autopsy, it may be 
supposed on the basis of the postmortem 
observations that air entered the systemic 
venous circulation at the site of placental 
implantation and was carried directly to 
the right auricle and ventricle of the 
heart. 

The facts brought forth by studies of 
three other deaths resulting from vag- 
inal insufflation during pregnancy indi- 
cate that it can be an extremely danger- 
ous procedure, especially in the latter 
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half of gestation, and many near fatali- 
ties from this procedure have likely 
occurred. 

Placenta Previa — A fervent plea for 
the conservative management of some 
varieties of placenta previa is made by 
Johnson . 28 

All cases of suspected placenta previa 
should be hospitalized for purposes of 
accurate diagnosis and for close observa- 
tion of a developing anemia. Hospital 
rest may also decrease the bleeding epi- 
sodes while awaiting good viability of 
the fetus. 

When the pregnancy is terminated, 
either with the onset of labor or by pre- 
arrangement, it will, for purposes of 
treatment, fall into one of two groups, 
namely, those best delivered by cesarean 
section and those best delivered per vagi- 
nam. The first group includes all cases 
of central placenta previa and probably, 
in the interest of the baby, practically all 
previas in primiparas. This leaves for 
the second group those cases of partialis 
and marginalis occurring in multiparas. 
In the first group it is imperative only 
that the operator make sure that the 
operation is done at the safe time, i. e., 
that the blood pressure be sufficiently 
high to withstand the sudden additional 
blood loss following separation of the 
placenta. Furthermore, the anesthetic 
should be as light and short as possible 
and the one which is least conducive to 
circulatory collapse. 

The writer strongly advocates for the 
multipara the ultraconservative treat- 
ment as opposed to bagging, version, 
scalp traction, etc. It is helpful for one 
using it to have the earnest and positive 
conviction that untraumatized and un- 
hurried previas do not bleed to death. 
Otherwise, a puddle of blood may cause 
one to change the treatment at the wrong 
time and with dire consequences. 


The patient is taken to the delivery 
room and prepared and draped for deliv- 
ery. This is not done with the idea that 
delivery or transfusion may he necessary, 
but because the delivery room is the 
cleanest and handiest place to rupture 
the membranes. With the utmost care, 
the middle finger of the left hand seeks 
a place near the edge of the placenta 
where the membranes alone separate the 
finger from the presenting fetal pole. 
Using the finger as a director, uterine 
dressing * forceps are passed to contact 
the membranes. Then, instead of punc- 
turing them, the tips are used to bite 
a perforation. The forceps are inserted 
further and opened in order to produce 
a large rent. This allows the amniotic 
fluid to escape freely. The patient is 
returned to her room. 

As labor progresses, the presenting 
pole aids in the dilation and acts as a 
natural tampon. In addition, the escape 
of the amniotic fluid decreases the intra- 
uterine volume and permits of at least a 
certain amount of retraction in the lower 
uterine segment. This may he a valuable 
aid in preventing blood loss. The labor 
is then watched with frequent checking 
of the blood loss, blood pressure, and 
fetal heart. Everything should he done 
to make the labor as comfortable and 
slow as possible. Plasma may he used to 
great advantage during the emergency, 
reserving the blood donor for the treat- 
ment of a possible postpartum hemor- 
rhage or anemia. 

The patient is returned to the delivery 
room at the end of the first stage of 
labor. At the completion of the second 
stage, which may end spontaneously or 
be assisted with outlet forceps delivery, 
the uterus may l>e gently supported, but 
no effort should he made to hasten sep- 
aration of remaining attached placental 
tissue. This is especially true if free 
bleeding is present. There is no blood 
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escaping from unabrupted uteroplacental 
sinuses, and to provide a fresh source 
of bleeding may be the determining fac- 
tor in the outcome. Allow the placenta 
to separate naturally. 

The mother’s blood picture must be 
the criterion for interruption of the 
pregnancy before the fetus has reached 
viability, and not an alarming history 
derived from a lay estimate of the 
amount of blood lost. The author con- 
cludes by requesting physicians to report 
to him any fatal case of placenta previa 
where there had been no cervical or 
intrauterine manipulation, or any at- 
tempt at manual removal of remaining 
placental tissue during the third stage 
of labor. He states that he had never 
heard of such a case. The maternal mor- 
tality for all types of delivery in the 
series reported (seventy-nine cases) was 
nil. The fetal mortality was average in 
cesarean section deliveries. It was low- 
est in conservative vaginal deliveries. 

Williamson and Greely 29 describe 
their routine for the treatment of patients 
with vaginal bleeding in the last trimes- 
ter of pregnancy as follows: Blood typ- 
ing and cross matching is carried out. 
Unless forced to do so earlier by con- 
tinued profuse vaginal bleeding, the pa- 
tient is taken to the operating room on 
the fourth day following admission, where 
a sterile vaginal examination is carried 
out If central placenta previa is found, 
cesarean section is the treatment of 
choice, while in the marginal as well as 
in some of the partial cases an attempt 
is made to control the bleeding by simple 
rupture of the membranes. However, 
the treatment for all types may be in- 
fluenced by the parity of the patient, the 
duration of the pregnancy, the amount 
of bleeding, and the condition of the 
patient and the fetus. If the viability of 
the fetus is questionable, the cervix 
closed and firm, and there is little bleed- 


ing, the patient may be returned to the 
delivery floor where she may continue to 
be observed for a much longer period. 
At the time of examination, the operat- 
ing room has been prepared for imme- 
diate cesarean section or insertion of a 
hydrostatic bag, so that treatment may 
not be delayed should increased vaginal 
bleeding be encountered. If cesarean 
section is decided upon, the type of 
operation and the choice of anesthesia 
are dependent upon the preference of 
the operator. 

A study of 162 patients with placenta 
previa is presented. While there was 
slight increase in the morbidity rate and 
an increase in the number of days, the 
patient remained in the hospital follow- 
ing cesarean section, the fetal mortality 
was greatly improved, and the delivery 
simplified by this procedure. 

In discussion, Watson 30 feels that 
there are but two ways of treating the 
condition, simple rupture of the mem- 
branes or cesarean section. He believes 
the hydrostatic bag belongs to a past era 
in obstetrics. It did a good job in the 
days when cesarean section was a haz- 
ardous operation. In a ten-year study 
of placenta previa at the Sloane Hospital, 
he found, in contrasting cesarean section 
with bagging, in cases of central or of 
partial placenta previa, that the fetal 
mortality in cesarean section cases was 
4.1 per cent and, in bagging cases, '50 
per ■ cent ; that the maternal mortality 
in cesarean section was 3.4 per cent, 
and in bagging, 11.5 per cent; that the 
morbidity in bagging cases was 57.6 per 
cent, and in cesarean section, 37.9 per 
cent; and as regards the patients who 
had lost a great deal of blood and were 
in profound shock, he found in cesarean 
section 16.3 per cent, and, in the bagging 
cases, 61.5 per cent. There was a lower 
fetal mortality, a lower maternal mortal- 
ity, less shock, and less hemorrhage in 
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the cesarean section cases than in those 
that had been bagged. 

The fetal mortality with simple rup- 
ture of the membranes was 16.6 per cent 
as against 25 per cent with bagging, He 
found that shock and hemorrhage oc- 
curred not at all in cases of simple rup- 
ture of the membranes, and that 62.5 
per cent of the patients were shocked 
when bags were used. 

So with these two comparisons of 
the severe types of placenta previa, bag- 
ging versus cesarean section, there was 
no question but that section had the 
better showing; and in the milder mar- 
ginal placenta previa cases, rupture of 
the membranes versus bagging, simple 
rupture was superior. 

Penicillin Transmitted Through 
Placenta — The transmission of penicil- 
lin through the placenta was investigated 
by Hutter and Parks. 31 

Labors were closely observed in order 
to give an intramuscular injection of 
penicillin to each patient within a period 
of less than two hours before delivery. 
At the time of delivery, penicillin blood 
levels were obtained both from the ante- 
cubital vein of the mother and the um- 
bilical vein of the infant. 

The dosage was not effective until 
inci eased to a single 10 cc. intramuscu- 
lar injection of 100,000 units of penicil- 
lin (10,000 units per cc.). With this 
dosage, observations were made on. ten 
patients. Effective bacteriostatic levels 
were obtained in the fetal blood. The 
maternal levels ranged from 0.1 unit 
per cc. to 2.5 units per cc. The fetal 
blood levels ranged from 0.02 unit per 
cc. to 0.2 unit per cc. 

The fact that penicillin passes from 
the maternal into the fetal circulation in 
effective concentrations suggests a wide 
therapeutic application of a relatively 
nontoxic agent for the control of penicil- 


lin susceptible infections which affect the 
mother and her unborn infant. Of these 
infections, syphilis should receive great- 
est consideration. If penicillin will erad- 
icate syphilitic infections in the mother 
and fetus, it should replace the much 
more toxic arsenical preparations in the 
treatment of syphilis in pregnancy. Peni- 
cillin, given during labor to patients with 
known gonococcal infections, should re- 
duce the incidence of postpartum gonor- 
rheal salpingitis and gonorrheal oph- 
thalmia neonatorum. The prophylactic 
use of penicillin in patients with pro- 
longed rupture of the membranes should 
reduce puerperal infection in the mother 
and increase fetal resistance to intra- 
uterine pneumonia. 

Penicillin in Rupture Membranes 
— The transmission of penicillin to am- 
niotie fluid and fetal blood in the human 
was investigated by Wol/ and Xintel. 3 - 
The occurrence of infection of the 
uterine contents in patients with pro- 
longed labor and in those with pre- 
mature rupture of the membranes may 
constitute an indication for chemother- 
apy. In these cireumstances. it may he 
desirable to use penicillin if this drug is 
proved to lie transferred to tin* amniotic 
fluid and to tile Ictus. The present study 
was undertaken to determine the coitcen 
t ration of penicillin in the amniotic fluid 
and in the fetal blood after administra- 
tion of the sodium salt of the drug to 
the mother by the intramuscular and 
intravenous mutes. 

The fact that adequate penicillin levels 
can he produced in the amniotic fluid as 
well as in the maternal and fetal circu- 
lations suggests the use of penicillin in 
the treatment of certain types of intra- 
uterine infection as well as its prophylac- 
tic use following premature rupture of 
flit membranes and during prolonged 
labor. 



OBSTETRICS 


183 


Heart Disease — Estimation of the 
work of obstetric labor and its signifi- 
cance in heart disease were studied in 
thirty-nine patients by Sampson, Rose, 
and Quinn 33 by measurement of the 
oxygen consumption of the patient. 

Complicated deliveries were accom- 
panied by a persistent elevation of oxy- 
gen consumption presumably caused by 
an increased circulatory load. Five pa- 
tients with rheumatic heart disease were 
studied. Two were free of symptoms 
and presented normal oxygen consump- 
tion curves ; one had increased dyspnea 
and developed tachypnea, and a short 
period of very high rate of oxygen con- 
sumption during delivery ; and one who 
was in heart failure at term maintained 
a high oxygen intake postpartum, and 
never regained her antepartum cardiac 
functional capacity. The fifth patient 
developed signs of serious failure during 
a prolonged first stage of labor and was 
uneventfully delivered by cesarean sec- 
tion with no consequential increase of 
oxygen intake. 

The work of labor in both primipa- 
rous and multiparous women is the 
equivalent of mild to moderately heavy 
physical labor, the degree of which can- 
not always be predicted. In the pres- 
ence of such a simple complication as a 
breech delivery, it may be increased 
markedly. This amount of physical work 
may be of the order that is commonly 
considered by clinicians as an unsafe risk 
for life or for maintenance of maximum 
function of cardiac patients in the ordi- 
nary routine of life. The authors feel 
that cesarean section, whereas present- 
ing other risks, does not carry the dan- 
gers of this unpredictable load of physi- 
cal work, although postpartum cardiac 
death is reported to occur after this 
procedure for reasons as yet undeter- 
mined. 


LABOR 

Placental Site — Effect on Fetal 
Position 

The influence of placental site on fetal 
presentation was investigated by Tor- 
pin. 34 The great majority of placentas 
are located on the anterior or posterior 
wall of the uterus. The ratio found in 
this study was forty-seven anterior to 
fifty-three posterior. The placenta located 
on the anterior wall had a definite tend- 
ency to the production of occiput pos- 
terior presenting fetuses. Mathematically, 
when the placenta was anterior, the 
chance for occiput posterior presentation 
of the fetus was double what it was if 
the placenta was posterior, 33.3 per cent 
to 14.5 per cent. The placenta located 
on the posterior wall had an increased 
tendency to produce occiput anterior 
presentation in the fetuses. In this in- 
cidence, when the placenta was on the 
posterior wall, the chance of the presen- 
tation being occiput anterior was nearly 
twice what it was when the placenta was 
anterior, 59 per cent to 33.6 per cent. 
The incidence of occiput transverse pres- 
entation of the fetus in the first stage of 
labor was 26.5 per cent if the placenta 
was located on the posterior wall and 
33 per cent if it was located on the 
anterior wall. 

Methergine in Third Stage of Labor 

Clinical experience with methergine, 
a new synthetic ergonovinelike substance, 
is reported by Tritsch and Schneider. 35 

Methergine appeared to be nontoxic 
administered intramuscularly in 100 
cases and intravenously in 100 cases. 
This drug appeared to reduce postpar- 
tum blood loss by both methods of 
administration as compared to other 
available statistics. 

When given intravenously immediately 
after the birth of the infant, the drug 
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produced definitely less blood loss than 
when given intramuscularly immediately 
following placental delivery. By the in- 
travenous route, immediately following 
delivery of the child, the placental deliv- 
ery is accelerated by about three min- 
utes. Incarceration occurred in the in- 
travenous group in 3 per cent of the 
cases, but placental removal was easily 
accomplished under general anesthesia. 

Methergine is being used experimen- 
tally for induction of labor. Farber 
(personal communication) has used it in 
over fifty patients and reports fair results. 

Placenta 

A rectal maneuver for aseptic deliv- 
ery of the placenta incarcerated in the 
lower birth canal is presented by Green- 
berg. 36 The maneuver consists of hook- 
ing the examining finger around the 
placenta and milking out the placenta by 
, a stripping action of the anterior rectal 
wall. 

This procedure is advocated only 
when complete uteroplacental separation 
has previously taken place, and when 
delay in placental delivery is due to one 
of the following: (a) Tight introitus; 

( b ) placentovaginal disproportion; (c) 
atony of pelvic floor, or (d) spastic cer- 
vical segment due to previous adminis- 
tration of ergotrate, partially retaining 
the placenta. This method of placental 
removal is net advocated for routine 
management of the third stage. 

Diagnostic rectal palpation in the third 
stage is recommended in cases of delayed 
placental delivery, because it is as infor- 
mative as a vaginal examination without 
the associated risk of bacterial contam- 
ination. 

Manual Removal of the Placenta 
and Placenta Accreta — An analysis of 
217 cases of manual removal of the re- 
tained placentas following the delivery 
of a viable infant is reported by Aaberg 


and Reid. 37 This operation was neces- 
sary once in every 210 deliveries. The 
gross mortality rate is 1.8 per cent. The 
gross morbidity rate is 28.8 per cent. 
The morbidity rate is markedly increased 
by the following factors : 

O) A blood loss exceeding 500 cc. 

(&) A placenta allowed to remain in the 
uterus more than two hours following delivery. 

(c) The necessity for uterine tamponade. 

(d) Associated placenta accreta. 

Placenta accreta occurred in 11 per 
cent of all cases. When the diagnosis 
of placenta accreta is made, irrespective 
oE type, no further attempt should be 
made to remove the placenta pelvically, 
but an immediate supravaginal hyster- 
ectomy should be done. There is un- 
doubtedly less risk to the patient who 
has a complete placenta accreta, because 
the operator probably will be unable to 
dislodge the placenta, and, therefore, will 
perform an immediate hysterectomy. 

A definite plan of treatment, therefore, 
should he carried out in all eases of 
placental retention. Within one-half to 
one hour following delivery, a diagnosis 
of a retained placenta should be made. 
Preparations should ensue for inane* 
diate manual removal. This operation 
should be carried out in an operating 
room equipped for an immediate laparot- 
tomy, as well as for manual removal. 
After the patient is anesthetized, a 
Crede expression should always he 
tried. If this procedure fails, manual 
removal should immediately he at- 
tempted. Uterine packing should be re- 
sorted to if there is any question that 
the uterus is not contracting properly. 

If a placenta accreta k encountered, 
the uterus should be packed at once with 
sulfanilamide gauze and an immediate 
supravaginal hysterectomy be performed. 
The pack is removed, vaginally. prior 
to amputation of the cervix. The amount 
of hemorrhage is markedly reduced by 
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this method. Usually, 10 gm. of sulfa- 
nilamide powder is placed under the 
peritoneal flap covering the cervical 
stump. Multiple transfusions are usu- 
ally necessary when the blood loss has 
been great. 

Uterine Tetany 

Magnesium has been graphically dem- 
onstrated by Abarbanel 38 to exert an 
immediate sedative effect upon the tetan- 
ically contracting human gravid uterus. 
Magnesium abolished tetany induced by 
the following oxytocic agents : Posterior 
pituitary hormone — whole extract (pi- 
tuitrin), purified oxytocic fraction (pito- 
cin), and purified vasopressor fraction 
(pitressin) ; ’ quinine, ergonovine, and 
methergine (a synthetic ergonovinelike 
substance). Satisfactory results were 
obtained by the intravenous administra- 
tion of either 2 cc. of 50 per cent solution 
of magnesium sulfate or 10 cc. of 20 per 
cent solution of magnesium gluconate. 
Magnesium probably acts directly on the 
myometrium, slowing the rate of the con- 
traction wave. 

Induced uterine tetany may be pre- 
vented by the prophylactic administra- 
tion of intravenous magnesium salts from 
three to five minutes after administration 
of the oxytocic agent. 

Clinical applications for the use of the 
antispasmodic properties of the magne- 
sium ion have been found in the follow- 
ing conditions: 

A. Immediate relaxation of oxytocic-induced 

uterine tetany : 

1. During induction of labor or manage- 

ment of secondary degree uterine 
inertia. 

2. Third stage of labor for a separated 

but incarcerated placenta. 

B . Prevention of uterine tetany following 

use of oxytocics. 

C. Relief of afterpains. 

D . Alleviation of essential spasmodic dys- 

menorrhea. 


E. Relaxation of Bandl’s ring. 

F. Relaxation of tetanically contracted uterus 

in abruptio placentae. 

Multiple Births 

Quadruplets — Delivery of quadrup- 
lets by cesarean section under continuous 
spinal anesthesia is reported by Ullery, 30 
of Philadelphia. 

Mrs. K. C., white, aged 31, was delivered by 
cesarean section two years before, following a 
severe, rapid abruptio placentae. Despite im- 
mediate cesarean section the baby was stillborn, 
and the placenta separated with a large retro- 
placental clot and much infiltration of blood 
throughout the uterus, both tubes and ovaries, 
and extending out to the lateral pelvic walls. 
Her postpartum period was quite stormy and 
her temperature remained elevated from 104° 
to 106° F. for twelve days. 

In this pregnancy the last menstrual period 
was March 12, 1944, with the expected date of 
confinement Dec. 19, 1944. During the first 
four months of the antepartum period there 
were considerable nausea and vomiting and it 
was necessary to hospitalize the patient for a 
week. 

In August the uterus was found to be larger 
than normal for the duration of pregnancy, the 
fundus extending three fingerbreadths above 
the umbilicus, and x-ray examination revealed 
the presence of four fetuses (Fig. 8). She was 
immediately hospitalized and remained there 
until three weeks after her delivery. She was 
given a high vitamin diet and progesterone 
5 mg. every other day, plus iron and extra 
vitamins. On October 24 she began to have 
some irregular uterine contractions and the 
uterus became quite tense. This continued for 
several days. 

Accordingly, on November 1 an initial dose 
of 40 mg. of procaine hydrochloride was 
injected into the second lumbar interspace in 
2 cc. of spinal fluid. A classic cesarean section 
was then performed. One placenta was on the 
anterior wall, and it was necessary to go 
through it to reach the babies. The first baby 
was delivered as a bilateral footling, the second 
also as a double footling, and the third as a 
vertex. These were all female babies and were 
enclosed in a single sac. The fourth infant was 
a male and was in a separate amnion with a 
small separate placenta. * 



186 


GYNECOLOGY AND OBSTETRICS 


The birth weights of the babies were 3 pounds 
14 ounces (1758 gm.)) 3 pounds 9 ounces 
(1616 gm.), 3 pounds 1 ounce (1389 gm.), 
and 2 pounds 14 ounces (1304 gm.). They all 
breathed and cried instantly on removal from 
the uterus and showed good muscle vigor. They 
were placed in separate incubators at once and 
kept there for one month. 



Fig. 8 — Appearance of four fetuses. (Ullcry, 
J. C.: J. A. M. A 128: 184 (May 19) 1945.) 


Cesarean Section 

A comprehensive discussion of the 
cesarean section problem is offered by 
Dieckman. 40 The author lists as elective 
indications for cesarean the following: 

1. Tumors (uterine or ovarian) block- 
ing the pelvis should have been diag- 
nosed before labor or early in labor. 

2. Contracted Pelvis — Ccphctlopel- 
vic Disproportion — The author’s practice 
is to perform an elective cesarean if the 
true conjugate is less than 8.0 cm., or 
the transverse diameter of the outlet is 
less than 7 cm. with the baby estimated 
to weigh 3000 gm. or more. With the 


true conjugate greater than 8 cm., the 
patient is given a test of labor. This 
means that the patient has hard uterine 
contractions at three- to five-minute in- 
tervals, lasting at least thirty-five sec- 
onds, for twelve to eighteen hours. The 
deadline is twenty-four hours of ruptured 
membranes or labor. In patients who 
are in labor for a longer period, delivery 
is effected vagina! Iy, if necessary by 
craniotomy, or by cesarean hysterectomy. 

3. Repeat Cesarean Section Dur- 
ing the past thirteen years. 1 7' >0 cesar- 
ean sections were performed and only 
one uterus with a cesarean sear ruptured 
with escape of the fetus into the abdom- 
inal cavity. In at leant six more patients, 
when the bladder had been separated 
for a repeat cesarean section, there was 
found a complete separation of the sear. 

Dieckman can find no evidence that 
the transverse incision of the lower seg- 
ment is less likely to rupture, In view 
of the high maternal and fetal mortality 
due to uterine rupture and the impossi- 
bility of knowing which scars will not 
rupture, a previous cesarean section in 
general warrants a repeat operation. It 
should he performed seven to fourteen 
days before term, 

4. Placenta Previa If rupture of 
the membranes does not control the 
bleeding, cesarean is indicated. If the 
insertion of a hag or Mruxtou i licks ver- 
sion is required to control the hemor- 
rhage, Watson’s studies showed that 60 
per cent of the cases required a serious 
operative delivery. 

The author feels that diagnosis of 
placenta previa is by vagina! examina- 
tions. Visualization of the placenta by 
x-rays is not perfect or always feasible, 
nor does it give information as to the 
degree of previa. 

5. Breech presentations in patients 
with contracted pelvis or in elderly pri- 
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mipara with large !)abies warrant elec- 
tive cesarean section. 

6. Transverse presentations in pri- 
mipara and recurrent transverse presen- 
tations in multipara are frequently best 
treated by elective laparotrachelotomy. 

7. Heart Disease — Patients who 
have fully recovered from cardiac decom- 
pensation during pregnancy are occasion- 
ally delivered by cesarean section at a 
time thought most opportune. 

8. Previous Operations — Extensive 
vaginal or cervical plastic operations and 
previous radium application to the cer- 
vix frequently necessitate laparotrache- 
lotomy. 

9. Fetal — Elective cesarean section is 
justified in the interest of the baby in 
some patients, although it increases the 
risk for the mother (elderly primipara, 
previous sterility, low fertility, previous 
repeated stillbirths, fetal asphyxia in 
early labor). 

Among the relative indications cited 
are : 

1. Large Fetus Postmaturity — The 
incidence of pustniaturity is approxi- 
mately 7 per cent and of fetuses weigh- 
ing over 45(X) gm. is 1 per cent. 

2. Elderly Primipara. 

3. Toxemia of Pregnancy — Only 
the patient with the severe type of eclamp- 
sia and an uneffaced cervix should after 
eight to twelve hours of proper medical 
treatment he delivered hv cesarean sec- 
tion. 

4. Abruptio Placentae — The con- 
sensus of opinion is that patients pre- 
senting evidence of deep shock, low 
hemoglobin, rapid pulse, a uterus larger 
than the period of gestation; and one in 
which dilatation of the cervix does not 
occur after the membranes have been 
ruptured for six to twelve hours, are 
best treated by cesarean section. 

I Heckman feels that the low cervical 
incision as a routine type for cesarean 


section results in less morbidity and less 
mortality than any other type of cesarean 
section and should be practiced by any- 
one performing abdominal delivery after 
the thirty-fourth week of pregnancy with 
the possible exception of cases of pla- 
centa previa or where time is a factor. 
In these two latter conditions, if the 
case is not potentially infected, classical 
cesarean section with proper peritoniza- 
tion of the uterine incision (Schumann’s 
modification) offers the best results. 

Local anesthesia using one-half per 
cent novocaine is the safest anesthetic. 
Sixty per cent of operations are per- 
formed with it, and an additional 15 per 
cent are combined local anesthesia and 
inhalation. 

If the obstetrician has no one capable 
of administering an inhalation anesthetic 
and he is not able to perform the opera- 
tion under local anesthesia, spinal anes- 
thesia, using 80 to 100 mg. of novocaine 
and preceded by one injection of 0.048 
gm. ephedrine, should be used. Oxygen 
administration may be necessary for both 
spinal and caudal anesthesia until the 
fetus is delivered. 

Laparotrachelotomy can be performed 
with a maximum maternal mortality of 
0.2 per cent as an elective operation and 
0.4 per cent after a test of labor (with 
these criteria). 

Experience with 250 extraperitoneal 
cesarean sections is recorded by Waters 41 
with detailed description of the anatomy 
and technic involved. Whereas previous 
operators attempted in a supravesical 
extraperitoneal operation to “peel” the 
peritoneum from the bladder and pelvic 
fascia, an almost impossible undertaking, 
in Waters’ operation the peritoneofas- 
cial flap was “lifted” and dissected as a 
unit, a perfectly feasible and not too 
difficult surgical procedure. Therein lies 
the difference between success or failure 
in a rather old procedure, and it is the 
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only modern major contribution to the 
technic that he has made, states Waters, 
Because of the comparative newness 
of the operation, 1939, the technic de- 
scribed by Waters is given in detail. 

The vaginal orifice and tract are thoroughly 
antisepticized and a careful and complete vagi- 
nal examination made. The fetal head, if fixed, 
is pushed well upward to facilitate its later 
extraction. An indwelling catheter is inserted 
into the bladder, and tested for free inflow and 
outflow. It is connected to an irrigator con- 
taining a sterile solution of water colored with 
methylene blue. Prior to abdominal incision, 
the bladder is filled with ISO to 200 cc. of solu- 
tion, or enough to obtain moderate distention. 
This is maintained until bladder dissection is 
well advanced. 

The abdominal incision is a left lower rectus 
from pubes to two thirds of the umbilicus. The 
pyramidalis is separated from the lower end of 
the rectus muscle. Or Pfannenstiel’s incision, 
which is satisfactory, may be chosen. 

After retracting the rectus muscle laterally, 
the already distended bladder may be seen 
through the overlying transversalis and peri- 
vesical fasciae. The relatively thin transversalis 
fascia, with some thickened transverse trabecu- 
lae, is incised vertically, A “T”-shaped incision 
is made in the perivesical fascia in the follow- 
ing manner : A one-inch vertical incision is 
made through the laminated fascia covering 
the distended bladder down to its muscularis, 
at a point about two thirds of the distance up 
on the exposed bladder. The Bard-Parker knife 
handle is inserted downward between bladder 
fascia and muscularis, the tissue freed, and the 
fascia then divided vertically with a Mayo 
scissors. This permits the filled bladder to 
herniate forward. (The vesical vessels lie be- 
tween fascia and muscularis, and serve to orient 
the operator.) The cross of the T-incision in 
the fascia, which must be generous, is made by 
insinuating curved Mayo scissors between blad- 
der fascia and muscle and dissecting as in a 
cystocele operation, cutting after visualizing. 
The fascia, though laminated, is easily separable 
as a unit with knife handle and Mayo scissors. 
Laterally it fans out and thins where it con- 
tains enmeshed fat tissue. At the urachus it 
is adherent, and when a large exposure is 
needed, the urachus must be "surrounded” by 
dissection, doubly tied and cut, lest the peri- 
toneum be torn there. 


The peritoneofascial (P. FA flap or fold is 
now lifted upward by Mayo scissors and knife- 
handle dissection, keeping close to the bladder 
muscle. The dissection proceeds over the top 
and left upper corner of the bladder, seeking 
the most accessible portion of the uterovesical 
fold of peritoneum. 

'It is best to empty the bladder at this stage. 
The P. F. flap and bladder are now drawn apart, 
using gauze, until the uternvesical plica is iden- 
tified lying against the lower segment (The 
lower segment is now being viewed through 
the posterior portion of the fascial envelope of 
the bladder and the uterine fascia over the 
lower segment.) 

An incision is made below the hernial sac- 
like fold of uterovesieal peritoneum and through 
the fascial layers noted, clown to the glistening 
muscularis of the lower segment. The finger 
is inserted then beneath these fasciae, and the 
fascia and bladder are stripped and freed from 
the front of the lower uterine segment. (This 
is comparable to the procedure, in lower seg- 
ment transperitoneal cesareans, whereby the 
bladder is freed from the lower uterine seg- 
ment.) 

Obviously, to expose a large lower extra- 
peritoneal segment it is now necessary to cut 
through the posterior portion of the perivesical 
fascia still attached to the bladder, starting with 
the initial opening below the hernrdike plica, 
This is done by knife dissection, using the handle 
to push the bladder muscularis away, This per 
mils visualization of the intact I\ F, fold Indore 
cutting the fascia dose to tin* bladder* where- 
upon the P. F. fold is completely freed of at- 
tachment and lifted upward from the Madder. 
The bladder is dropped below the pubis and 
retracted with a Fritsch retractor. Lateral 
fascial retraction is obtained with one and one- 
half inch Richardson retractors. 

A centrally placed transverse "nick” is made 
in the exposed uterine segment one and ow-half 
inches above the depth of the Madder efface- 
ment, down to membranes. Cultures are taken 
from amniotic sac (and later, after removing 
the fetus, from the cervical segment). With a 
bandage scissors placed in the "nick," a cres- 
centric incision is carried in either direction, 
first to left, then right, the ends reaching a 
level about one and one-half inches above the 
buck.” The size of the baby’s head determines 
to a degree the acuteness of the curve. The 
ends always avoid the broad ligaments. No 
attempt is mack to control any uterine wall 
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bleeding until the baby has been removed from 
the uterus. 

In vertex presentations, one blade of a 
forceps is passed in laterally, then swung below 
the disengaged head and used as a vectis to 
pry and lift out the head, with strong fundai 
counterpressure being exerted to facilitate de- 
livery. It is best first to turn the head so that 
the occiput presents in the wound and birth is 
by extension. Breech deliveries are simple, and 
internal versions may be performed. The baby 
is removed, and the edges of the wound grasped 
with T-clamps, using one at each end and one 
in the center of each crescent. Ergotrate is 
given intravenously and the placenta and mem- 
branes are immediately extracted manually. 

Two layers of No. 1 chromic single sutures 
are placed in the uterus. The first is a running 
stitch, beginning at the left end of the incision, 
with stitches placed accurately and closely. The 
second layer is a Cushing continuous stitch, 
completely inverting the first. In the event of 
uterine wound infection, discharge into the cer- 
vical segment and lochia is effected. This su- 
ture also produces direct uterine fascial ap- 
proximation, a most important factor in sound 
uterine wall healing. 

The operative area is dried and No. 0000 
chromic ties placed on any bleeding points. 
“Sulfa** powder is sprinkled (not packed) 
over the retrovesical tissues and a Penrose 
rubber tissue drain placed in the retrovesical 
space and brought out of the lower end of the 
wound. The peritoneofascial flap is replaced 
over the bladder from whence it was lifted by 
dissection. Fine, interrupted sutures reapproxi- 
mate the left rectus to the median raphe. The 
rectus fascia is sutured with continuous No. 1 
chromic catgut and the abdominal wall closed 
with silk or Michel clips. 

To briefly review the manner of fascial in- 
cisions, it is seen that first the thin transver- 
sals fascia is incised. Then the perivesical 
fascia is divided as it covers the fundai por- 
tion of the bladder near the parietovesical peri- 
toneal reflection. After separation of this, espe- 
cially over the left upper bladder angle, the 
same layer is again incised posteriorly to ex- 
pose the fascia covering the lower uterine seg- 
ment Thus the bladder is “denuded of a fascial 
skullcap/’ which remains attached to the peri- 
toneum, from bladder fundus to the uterovesi- 
cal pouch. This permits the peritoneum to be 
freely and easily lifted and the bladder dropped 
below the symphysis behind a Fritsch retractor. 
Transverse incision of uterine fascia over the 


lower segment increases the mobility of the 
uterine peritoneum. The rest of the operation 
is essentially a laparotrachelotomy with (Kerr) 
transverse crescentic incision through the 
lower uterine segment. The drain is left in two 
to five days, depending upon the inf activity of 
the case. The catheter is left in two days to 
rest the bladder. 

The total cesarean incidence is 2.67 per cent. 
Of 1837 cesareans in this twelve-year period, 
23.4 per cent were of some extraperitoneal type. 
Our experience in the 431 extraperitoneal sec- 
tions, including 250 of the supravesical type, 
demonstrates such a low mortality that they 
almost never use a Porro operation, do a crani- 
otomy on a living child, or hesitate to use it 
where they believe an intrauterine infection is 
probable or even remotely possible. The indi- 
cation should be any potentially infected case. 

Employing the technic described in this 
paper, there were four bladder perforations in 
the 250 extraperitoneal sections. There were 
no persisting fistulas, since all perforations are 
easy to see and repair. All but two of the sixty- 
eight peritoneal punctures were recognized and 
repaired before the uterus was incised. In other 
words, in only two cases was there peritoneal 
cavity communication with an infected operat- 
ing field. 

Two hundred and forty-one of the 250 ex- 
traperitoneal cases here reported were given 
either spinal anesthesia alone (190) or spinal 
with some terminal anesthesia. Waters believes 
it to be one of the safest anesthetics for cesarean 
section. 

Extraperitoneal Cesarean — A peri- 
toneal staining technic for extraperito- 
neal cesarean section is reported by 
.Bourgeois 42 on a series of ten patients 
with excellent results. The technic is 
as follows : 

After preparation of the vagina and sterile 
vaginal examination, the urinary bladder is 
emptied by catheter and refilled with about 
250 cc. of 0.0001 per cent phenolsulfon - 
phthalein solution. The catheter is left in the 
bladder. A midline incision is made down to 
the transversalis fascia which is stripped by 
blunt dissection from the undersurface of the 
recti muscles. A small opening is then made 
into the peritoneal cavity at the extreme upper 
pole of the incision. Through this opening a 
soft rubber catheter, to which a syringe con- 
taining S cc. of 0,5 per cent aqueous methylene 
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blue solution has been attached, is inserted 
into the peritoneal cavity toward the bladder. 
Any free peritoneal fluid is aspirated. The 
bladder is then emptied and the dye injected 
over its peritoneal surface. Injection is per- 
formed slowly with simultaneous manipulation 
of the catheter tip through the transversalis 
fascia and peritoneum to bring the dye in con- 
tact with all of the future peritoneofascial flap, 
uring this procedure the edges of the peritoneal 
opening are elevated by an assistant to prevent 
overflow of dye onto extraperitoneal tissues. 
When injection is completed the catheter is 
withdrawn. The peritoneum is then closed 
transversely with a continuous suture of fine 
chromic gut and the transversalis fascia longi- 
tudinally with a continuous suture of the same 
material. Occasionally the tissues involved will 
accept only one layer of suture. The resulting 
sharply demarcated blue peritoneum guides sub- 
sequent dissection of the peritoneal hap. 

The peritoneal cavity was accidentally en- 
tered three times, once because of undue trac- 
tion on the peritoneofascial flap, twice because 
the flap was incompletely stained. Incomplete 
staining of the peritoneofascial flap occurred 
in the first instance because the amount of dye 
was insufficient; in the second because injection 
of the dye was performed in the presence of a 
distended bladder. There was no injury to 
bladder or ureters. 

Rupture of the Uterus 

Rupture of the uterus, as reported by 
Lynch, 45 has occurred at the Boston 
City Hospital forty-four times in the last 
twenty-five years. During this period, 
there have been 41,706 deliveries, which 
is an incidence of 1 in 1118. 

Of the nontraumatic factors, the one 
which contributes by far the greatest 
number is the rupture following a pre- 
vious cesarean section. In this group 
the number of cases was eleven, amount- 
ing to 25 per cent of the total. 

The maternal mortality in this series 
of cases was 52 per cent and the fetal 
mortality, 89 per cent. 

The treatment of choice is a supra- 
vaginal or complete hysterectomy, 
depending on whether the cervix has 
or has not been involved and the prob- 


able amount of sepsis present. Tf rup- 
ture has occurred and the baby is still 
in the uterus, it is important that it be 
not extracted from below because of the 
practical certainty of extending the rup- 
ture, aggravating the bleeding, ami con- 
tributing further to the shock. 

Rarely, if the rupture takes place in 
the first pregnancy with the loss of the 
baby and the patient is extremely desir- 
ous of having a child, the tear in the 
uterus may he sutured and the organ 
retained. This, however, should he re- 
stricted to uteri in which tin* torn edges 
are not too irregular or too badly trau- 
matized and where the question of sep- 
sis is not too prominent. All women in 
whom a ruptured uterus has been re- 
paired should, of course, have a subse- 
quent pregnancy terminated by a cesar- 
ean section. 

In discussion, Vogt' n notes in one 
institution four ruptured uteri of 15.4H8 
deliveries, an incidence of 1 to 3874 
cases. There were two eases of rupture 
of the uterus following the classical 
cesarean section, in both of which the 
rupture was found at the site of the 
original uterine wound. Supravaginal 
hysterectomy was done in both instances 
with the death of one mother and both 
children. There were two cases of rup- 
ture following version and extraction. 

\Vhitacre 4R cited forty four cases of 
rupture of the pregnant uterus from the 
Peiping (onion Medical i Allege, t 'hina. 
occurring between the years 1**34 and 
PHI, a hospital incidence of one in 
ninety-five cases. Thirty eight of these 
forty-four patients were seen for the 
first time as emergencies. 

The most important causes of rupture 
of* the uterus in this series were con- 
tracted pelvis and transverse presenta- 
tion of the fetus, which accounted for 
about 50 per cent of these accidents. 
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When applicable, they repaired the 
tear in the lower uterine segment and 
cervix first and then did a supravaginal 
hysterectomy. Removal of the cervix is 
not urgent and it is often better not to 
extend the operation by including it. 
Finally, a tube is passed through the 


The entire mortality occurred in ruptures 
of the lower uterine segment. This is 
partly because of the relative difficulty of 
recognizing these cases as ruptures, as 
compared to the somewhat dramatic and 
clear-cut syndrome represented by burst- 
ing of the corporeal segment. 



Fig. 9 — Five cubic centimeters lipiodol. Dye beginning to pass out tear in left side of uterus. 
(Sheilery, J> B, ; Am. J. Obst. & Gynec. 49 : 423 (Mar.) 1945.) 


cul-de-sac into the vagina to provide 
dependent drainage. 

Cosgrove -10 found thirty-two ruptures 
in a .series of almost 67,000 live births. 
Twenty-one mothers recovered and 
eleven died, a mortality of 34 per cent. 


Eastman, 47 among some 53,000 deliv- 
eries at Johns Hopkins, had a total of 
53 ruptures of the uterus, an incidence 
of 1 in 1000. Among the 17 cases of 
spontaneous rupture, the average age of 
the patients was 36.3, and the average 
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parity, 6.4. All of the patients were 
multiparas. 

Prophylaxis seems to be most impor- 
tant. Following rupture, early diagnosis 
is imperative. 

Hysterosalpinography as a diagnostic 
aid in certain types of ruptured uteri is 
advocated by Sheffery. 48 

Rupture of the uterus can occasion- 
ally be almost symptomless. Fractional 
injection of a dye (lipiodol) can give 
aid in the diagnosis of these cases. 


ANALGESIA 

Paracervical Anesthesia 

Paracervical anesthesia for the relief 
of labor pains is reported by Rosen- 
feld. 49 In this form of anesthesia, the 
local anesthetic is injected alongside the 
cervix, the aim being to anesthetize and 
thus block the sensory nerve fibers in 
the parametrium. This is easily accom- 
plished by a bilateral injection of the 
anesthetic solution parallel to and along- 
side the cervix to a depth of from 3 to 
4 cm. into the lateral fornices. 

One can readily and easily inject the 
patient by himself, relying on the sense 
of touch. The materials required are a 
10-cc. syringe, a long flexible needle, 
and the anesthetic solution. 

After the patient has been washed 
with soap and water and sprayed with 
merthiolate solution, she is draped. An 
Asepto syringe full of aqueous merthio- 
late is injected into the vagina. The 
author usually begins by injecting the 
left side first. The index and middle 
fingers of the left hand are pressed into 
the space between the left side of the 
cervix and the vaginal vault, and the 
needle is guided so that it pierces the 
vault close to and parallel to the cervix. 
This procedure is then repeated on the 
right side. 


In an effort to secure more prolonged 
anesthetic action than was obtained with 
novocaine, resort was made to nuper- 
caine. Solutions of 1 :2000, 1 : 1 500, and 
1 :1000 were all used with very satisfac- 
tory results. Eucupin was employed 
with equally satisfactory results. This 
series consisted of 100 patients, of whom 
45 were nulliparas and 55 multiparas. 
Sixty-nine per cent of the nniltiparas 
and 22 per cent of the nulliparas deliv- 
ered spontaneously. 

The author compares the method with 
caudal anesthesia. Caudal enjoys cer- 
tain advantages over paracervical. When 
continuous caudal is used, there is, of 
course, no need for reinjection. When 
using the paracervical approach, reinjec- 
tion is necessary when pains reappear if 
one desires to have the labor continue 
painlessly. Should operative procedures 
become necessary to terminate labor, one 
can proceed without delay when using 
caudal, whereas, with paracervical, addi- 
tional anesthetic procedures, <*. //., local 
infiltration, pudendal block, inhalation, 
or spinal, are necessary. Caudal has 
another advantage in that, when it is 
successful, the perineal stage is painless. 
With the paracervical method, the level 
of anesthesia is higher than the peri- 
neum, and as a result the perineal stage 
is usually painful. 1 lowever, in the last 
few cases in this series, infiltration of 
the vaginal wall and posterior vagina 
have succeeded in securing a practically 
painless perineal stage. In the average 
multipara, the perineal stage lasts only a 
very short time, and the pain can easily 
be controlled by either local infiltration 
of the perineum or a few whiffs of either 
nitrous oxide or ether administered dur- 
ing the course of the pain. 

The author concludes that solutions 
of procaine, nupcrcaine, and eucupin, 
with and without the addition of adrena- 
lin, are effective. The relief afforded 
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when these drugs are injected paracervi- 
cally is much more prompt and pro- 
nounced than when drugs are used which 
act on the central nervous system. Nuper- 
caine and eucupin induce anesthesia 
which lasts much longer than that ob- 
tained with procaine. 

Spinal and Caudal Anesthesia 

A comparison of the value and ap- 
plicability of caudal and spinal anesthesia 
in obstetric practice is presented by 
Montgomery 50 and his associates. 

They present 470 cases in which 
spinal anesthesia was undertaken for 
vaginal or abdominal delivery. There 
were 3 failures to enter and 467 success- 
ful introductions (99.3 per cent). The 
anesthetic agent chosen was pontocaine , 
administered in a moderately weighted 
solution of 10 per cent dextrose and 
physiologic salt solution , which had 
a combined specific gravity of 1.020 in 
contrast to the usual 1.006 to 1.008 of 
human spinal fluid. 

Anesthesia was administered in the 
lateral position with the head elevated 
on a firm pillow. The back was pre- 
pared with soap and water, ether, and 
an antiseptic tincture. Local anesthesia 
was placed in the skin and muscle and 
a 22-gauge needle was introduced at the 
third lumbar interspace. Only enough 
spinal fluid was withdrawn to identify 
the position of the needle point certainly 
and the 3.1 cc. of anesthetic mixture 
was injected at moderate pressure in 
five to six seconds. The needle was then 
promptly withdrawn, the patient turned 
upon her back, and the head of the table 
elevated 1 0° in a reverse Trendelenburg 
position, the’ head of the patient being 
raised still further with a firm pillow. 

Anesthesia was administered to mul- 
tiparous patients when the pains were 
vigorous, the head engaged, and the 
cervix dilated at least two thirds. In 


primigravidas, the spinal anesthetic was 
given when the cervix was completely 
dilated and the head was on the pelvic 
floor, or at least a plus 2 station. 

Because of the increased tone of the 
uterus, the spinal anesthetic method 
should be reserved for spontaneous de- 
livery, forceps extraction, or cesarean 
section. It is a most undesirable agent 
in breech extraction and version where, 
of course, uterine relaxation is essential. 
A fall in systolic blood pressure of 20 
mm. or more was noted in forty-six 
patients (10 per cent). Ephedrine was 
administered prophylactically to many of 
the cesarean section cases. 

Moderate to severe postpartum bleed- 
ing was encountered in forty-two deliv- 
eries (9 per cent) and uterine packing 
was inserted in nineteen. 

There were no maternal deaths and 
no cases which approached a critical con- 
dition as a result of anesthesia. Of the 
fetal deaths, one occurred during the 
delivery itself and might conceivably have 
been a result of anesthesia, for the blood 
pressure at one time fell to 70/50. 

The authors then review their findings 
in caudal anesthesia. The procedure was 
attempted in fifty-six cases and success- 
fully introduced in forty-seven. In the 
vast majority, they employed the appa- 
ratus, needles, 1 y 2 per cent solution of 
metycaine , and technic advocated by 
Hingson and Edwards. 

Eighty per cent of the patients had 
quite satisfactory relief during labor, but 
in 48 per cent of the total group supple- 
mental anesthesia of one kind or another 
was necessary during delivery. In five 
patients (11.8 per cent), there was at 
one time or another a drop of 20 mm. 
or more in systolic pressure. No post- 
partum hemorrhage was noted, and the 
bleeding after delivery was in general 
the least observed with any form of 
anesthesia. 
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In a comparison of the value and ap- 
plicability of caudal and spinal anesthe- 
sia, the authors believe that spinal anes- 
thesia can be more readily and certainly 
administered, with less "fuss” and great 
promptness. One is impressed in both 
caudal and spinal anesthesia by the salu- 
tary effect upon the baby — the freedom 
from anoxemia, the promptness of cry, 
and the early establishment of normal 
respiration. Caudal anesthesia produces 
more profound relaxation of the perineal 
and pelvic floor muscles than the spinal. 
Under caudal anesthesia, the fetal head 
arrests in the low mid-, or deep pelvis, 
not infrequently in a transverse or pos- 
terior position. 

The same criticism may be leveled at 
spinal anesthesia if the administration is 
made too early, particularly in a primi- 
gravidous patient. In fact, the dangers 
are greater, for not only will the head 
fail to descend farther after the anes- 
thesia is given, but also there is less 
relaxation of the pelvic floor and peri- 
neum to compensate for the high level 
of a forceps delivery. The spinal method 
should, therefore, be withheld in a nor- 
mal primigravida until the descent phase 
is completed, the scalp is visible, and a 
true outlet forceps delivery can be per- 
formed. 

Both methods require vigilant obser- 
vation by a physician or a nurse trained 
in anesthesia. Their ultimate place in 
obstetric practice is not yet indicated. 

Continuous Caudal Analgesia 

In a study of 500 consecutive cases 
managed with continuous caudal anal- 
gesia, Nicodemus 51 notes that labors are 
longer. Uterine contractions are of less 
intensity, the expulsive force of the ab- 
dominal musculature is lost. Occiput 
posterior positions rotate less often, and 
operative deliveries are increased. The 
advantages of this technic are easier 


and safer breech deliveries, a lower in- 
cidence of stillbirths, a lower maternal 
morbidity, diminished blood loss with 
delivery, less permanent damage to the 
birth canal, and a pleasant, happy, co- 
operative patient. 

In discussion, Uingson’’- states that 
Nicodemus did not indicate the upper 
level of analgesia in those cases in which 
he attributed the prolonged labor to 
caudal analgesia, llis observations have 
been that the forces of labor are im- 
paired and eventually made ineffectual 
in prolonged high caudal blocks above 
the segmental levels of thoracic eight. 
Ideally, caudal block should not extend 
above the umbilicus (T-10). Neverthe- 
less, on some occasions, unexpected high 
caudal block results from the average 
dosage of 30 cc. 

Montgomery, 153 in discussion, states 
that aside from the technical difficulties, 
and the complications of minor or mod- 
erate severity, the crux of the situation 
seems to lie in the problem of how far 
we can go with any method of anesthesia 
in obstetrics which inhibits the natural 
powers of labor. Certainly, thus far, no 
satisfactory substitute has been found 
for the natural fashion of delivery, in- 
cluding the dilatation of the cervix by 
recurrent contractions of the uterus in 
the first stage, and propulsion of the 
fetus through the birth canal by the 
combined efforts of the uterus' and ab- 
dominal muscles in the second stage. 

Now, with the advent of caudal anes- 
thesia and of spinal anesthesia in obstet- 
rics, we rather impertinently apply our 
forceps with the head in midpclvts, or 
in low pelvis, and complete in a few 
minutes what Nature ordinarily lakes 
an hour or two to accomplish. 

The regional methods of anesthesia, 
that is, spinal, caudal, and local, offer 
many advantages over central or sys- 
temic anesthesia. The injection of a local 
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anesthetic agent in the perineum during 
the final stage of delivery and for the 
repair of episiotomy, combined with 
“whiffs” of nitrous oxide and oxygen 
or ether, is one of the very safest of 
anesthetic methods. 

Single Block Caudal Analgesia 

Distinct advantages in favor of caudal 
analgesia given in repeated single blocks 
as contrasted with continuous caudal 
are cited by Hanley and Malone 54 in a 
series of 152 cases. 

The large majority of multiparas are 
carried through labor and delivery with 
a single injection of 25 cc. of % P er cent 
tetracaine with 0.18 cc. (3 minims) of 
1 :1000 adrenalin. In those cases where 
a repeat caudal is necessary, because the 
patient again feels pain, she is prepared, 
and given a second injection, the usual 
amount being 20 cc. If a third injection 
is given, the amount is also 20 cc. When 
the presenting part is on the perineum, 
the patient is placed on the delivery "table 
and given a last caudal block of 25 to 30 
cc. of 2 per cent procaine as the authors 
have found that subsequent injections of 
tetracaine give less complete and shorter 
periods of analgesia. 

The average number of caudal blocks 
that it was necessary to give in this 
series was less than three. Therefore, 
the authors feel it more advantageous 
to give one, two, or three single caudal 
blocks for complete analgesia and deliv- 
ery than to use the continuous caudal. 
The patient can move at will with single 
caudal block. The chances for infection 
are much less with single caudal block. 
The chances for broken needles are 
much less. 

The chances for massive subdural in- 
jections are much less with single caudals. 
The authors never insert the needle 
deeper than is necessary to enter the 
caudal canal, while in the continuous 


setup the needle must be inserted to the 
hub in every case. With the needle in 
place for several hours and the patient 
moving about, perforation of the dura 
or blood vessel could easily occur, with 
a serious accident resulting on subse- 
quent injections. It is much easier tech- 
nically to insert an ordinary steel spinal 
needle into the caudal canal than the 
malleable ones used in the continuous 
caudal. 

One-sided analgesia is very seldom 
seen with repeated single caudal blocks. 
The patient can lie flat on her back or 
turn as she wills. On the other hand, 
with continuous caudal, the patient may 
have a level of anesthesia on the depend- 
ent side with continuous cramps on the 
upper side. 

Effect on Uterine Motility — 

Frankel 55 studied the labors of fifty 
patients under caudal analgesia by means 
of the Lorand tocograph, an instrument 
devised for recording graphically the 
contractions of the uterus through the 
anterior abdominal wall. He found that 
the most important factor affecting uter- 
ine motility was the level to which the 
analgesia ascended. When the recom- 
mended level (between the sixth and 
tenth thoracic segments) was maintained, 
'only 20 per cent showed a decrease in 
uterine motility, and these were minor 
changes. The remainder were unaffected. 
When the level of analgesia was per- 
mitted to ascend above the fourth tho- 
racic segment, labor was interrupted in 
69 per cent of the patients. When a low 
level of analgesia involving only the 
sacral nerves was achieved in two pa- 
tients there was a great improvement 
in the strength and frequency of the 
uterine contractions. 

Hospital vs. Home Deliveries 

Bakwin 56 questions whether indis- 
criminate hospitalization for delivery has 
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had a favorable influence on either ma- 
ternal or neonatal mortality. There is 
material for thought in the report of the 
Frontier Nursing Service of Kentucky. 
The service has reported a maternal 
mortality of 0.75 per 1000 births in its 
first 4000 deliveries, as compared with 
5.6 for the white population of the 
United States of the same time. These 
deliveries were done in homes which 
were extremely poor. Operative deliv- 
eries were rare, and stillbirth and neo- 
natal death rates did not differ signifi- 
cantly from those of the country as a 
whole. 

Bakwin believes that hospitals are 
unsuited for the care of the newborn. 
The obstetric nurseries are crowded and 
expose the infants to epidemics, par- 
ticularly those of diarrhea. Pneumonia, 
sepsis, and other infections are not infre- 
quent. These conditions are rare in the 
home. Recent studies suggest that the 
separation of mother and baby, as prac- 
ticed in hospitals is unnatural and un- 
physiologic. The system of bringing 
babies to their mothers only at fixed 
intervals and allowing them to remain 
for limited periods, he argues, is not 
conducive to proper breast feeding, espe- 
cially during the first three weeks of life. 
Bakwin readily agrees that the hospital 
is the proper place for the delivery of 
selected patients when difficulties are an- 
ticipated, but he feels that some modi- 
fication of the present system of indis- 
criminate delivery in hospitals should 
be made. 

Puerperium 

Again the advisability of getting the 
obstetrical patient out of bed a few days 
after delivery is debated. Rosenblum, 
Melinkoff, and Fist 57 report from the 
Cedars of Lebanon Hospital in Los An- 
geles that beginning with March, 1944, 
106 delivered women, unselectecl in any 


manner, were made ambulatory on the 
third or fourth postpartum days. These 
women, the “intermediate risers,” were 
given the privilege of going to the bath- 
room, which was always in the room, 
instead of using the bedpans. In addi- 
tion, they could eat their meals out of 
bed if desired, leave the bed to bathe, 
and remain up while the bed linen was 
being changed. However, the rest of the 
time they were asked to remain in bed. 
Thus, the time actually spent in bed must 
have amounted to 95 per cent of the total 
time. The routine as regards postpartum 
care was otherwise not changed. 

An unselected series of women was 
made ambulatory during their first or 
second postpartum day. This group, 
comprising 247 patients, is called the 
“early risers.” Aside from early ambu- 
lation, there were no changes made in 
the management of these patients. Pa- 
tients delivered by cesarean section were 
included in this series without selection. 
The third group comprised 229 patients 
kept in bed more than five days. 

The contention that early puerperal 
rising may cause excessive bleeding is 
disproved by the statistics, which actually 
show less frequent abnormal bleeding in 
the early group than in the late group, 
the intermediate group being approxi- 
mately the same. Involution of the uterus 
was uniformly good in all groups. 

The feat that early rising would cause 
a breakdown of episiotomy or abdominal 
wound incisions is likewise unfounded, 
only one instance of perineal skin sepa- 
ration occurring in the entire series, and 
this in a patient in the kite rising group. 

The claim advanced hy some obstetri- 
cians that early rising may cause later 
prolapsus and retroversions is also dis- 
proved. Of early risers examined at one 
month and at six weeks, 28.7 per cent 
had either a midposition or retroversion 
of the uterus, while 34.6 per cent of the 
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intermediate and 24.4 per cent of the 
late risers had the same positions — rela- 
tively similar totals. This indicates that 
early rising causes no significant altera- 
tion in the position of the uterus, at least 
within a period of four to six weeks 
following delivery. 

Data compiled indicate that delivered 
women can safely and advantageously 
get up early in the puerperium with no 
harmful results occurring. Bowel func- 
tion particularly is improved as a result 
of early rising in the puerperium. Early 
puerperal rising reduces the amount of 
nursing care required. 

The statistics show no particular ad- 
vantage to third or fourth day puerperal 
rising as compared to the earlier first 
and second day figures. It is the authors’ 
opinion that early rising results in more 
rapid and comfortable convalescence, 
with less asthenia and less postoperative 
and postpartum depression. 

Puerperal Infection 

The methods employed in the Obstet- 
rical Department of Jefferson Medical 
College Hospital in the treatment of 
puerperal infection are outlined by Hine- 
baugh 58 in the light of specific chemo- 
therapy. 

The following manifestations of this 
infection are discussed: 

1. Endometritis (Sapremia) — The 
present method of treatment is depend- 
ent upon a bacteriologic diagnosis in 
addition to the clinical findings. This 
may be determined by lochial or uterine 
culture. 

A uterine culture is taken as fol- 
lows : The patient is placed on a bedpan 
and the external genitalia are carefully 
cleansed with lysol solution or other suit- 
able antiseptic. Using sterile gloves and 
instruments, the physician gently inserts 
a bivalve speculum into the vagina, ex- 
posing the cervix. All lochial discharge 


is wiped away from the exposed cervix 
and vaginal fornices. A sterile glass 
pipette with suction bulb attached is then 
carried into the uterine cavity, care being 
taken not to allow the pipette to brush 
the vaginal mucous membrane, thus caus- 
ing contamination. The material thus 
obtained is immediately cultured for both 
aerobes and anaerobes. The value of an- 
aerobic culture cannot be emphasized 
too strongly for the anaerobic strepto- 
coccus is frequently found as a causative 
agent, and the recovery of Clostridium 
welchii is by no means rare. A labora- 
tory report is requested at the end of 
twenty-four hours to avoid delay in the 
institution of treatment. 

The plan of specific therapy is depend- 
ent upon the type and number of organ- 
isms recovered in the culture. Of these, 
Streptococcus pyogenes is most common. 
Penicillin is the best therapeutic agent 
when infection is due to the staphylococ- 
cus, Streptococcus pyogenes, Streptococ- 
cus haemolyticus. Streptococcus anaero- 
bius, gonococcus and Clostridium welchii. 
The dosage and method of administra- 
tion are dependent upon the type and 
severity of the infection. The primary 
object in every case is to bring the infec- 
tion under control as quickly as possible. 
The plan adopted by the author is as 
follows: Injections are given intramus- 
cularly, the initial dose being 20,000 
units. Subsequent doses of 10,000 units 
each are administered every three hours, 
making a total of 90,000 units during 
each twenty-four-hour period. Treat- 
ment is continued until the temperature 
has remained normal for forty-eight 
hours. The penicillin is then stopped and 
the patient’s subsequent course carefully 
followed. In all infections caused by the 
Streptococcus haemolyticus, the initial 
injection is given intravenously. 

Penicillin is contraindicated because it 
is ineffective if infection is due to E. coli, 
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B. proteus, B. pyocyaneus, or Fried- 
lander’s bacillus. In all cases in which 
infection is due to these gram-negative 
bacteria, sulfonamides are used. The 
author has sulfadiazine to be most 
effective and it is generally well tolerated 
by the patient. It is administered orally, 
the initial dose being 2 gm. followed by 
1 gm. every four hours. The drug is 
discontinued after the temperature has 
returned to normal. An alkali, such as 
sodium bicarbonate, 0.972 gm. (15 
grains), is administered with each dose 
of sulfadiazine. Blood levels of 8 to 12 
mg. are suggested for optimum results. 
These determinations are advised every 
forty-eight hours. Frequent blood counts 
should be made in view of the tendency 
of the drug to cause anemia and leuko- 
penia. The urine is examined daily for 
the appearance of sulfadiazine crystals 
or any evidence of renal damage. Should 
this or any other toxic manifestation 
occur during the course of treatment, the 
drug is stopped immediately. 

In addition, Hinebaugh urges trans- 
fusion of all patients whose hemoglobin 
is below 70 per cent and erythrocytes 
less than 3,500.000. Generally repeated 
small transfusions (250 cc. of whole 
citrated blood every second day) are 
more effective than one or two large 
transfusions. In addition, the patient is 
given large amounts of vitamin B com- 
plex, vitamin C, liver extract, and iron. 

II. Metritis — The management of 
this type of infection is essentially the 
same as for endometritis. The organisms 
most frequently encountered are the 
hemolytic streptococcus and the staph- 
ylococcus against which penicillin is 
particularly effective. An initial dose of 
20,000 units is administered intravenously 
followed by 10,000 units intramuscularly 
every two hours or a total of 130,000 
units during each twenty-four hours. 


III. Pelvic Cellulitis (Parametri- 
tis) — The following plan has been 
adopted: At the earliest sign of infec- 
tion, a cervical culture is made in the 
hope of determining the causative organ- 
ism. In most instances, it is found to 
be Streptococcus pyogenes. Penicillin 
therapy is immediately instituted. Tf 
the infection is of moderate severity, 
the dosage and administration are the 
same as that for the treatment of metri- 
tis. If, on the other hand, the degree of 
intoxication is profound, an initial dose 
of 20,000 units is administered intra- 
venously followed by constant intra- 
venous injection of penicillin in normal 
saline. The drip is so regulated that 
3000 units are delivered every hour. If 
the causative agent is found to he peni- 
cillin resistant, sulfadiazine is given. 
In order to establish a satisfactory blood 
level rapidly, 5 gm. of the sodium salt 
is injected slowly intravenously; this is 
followed by the oral administration of 
1 gm. every three or four hours. In 
cases in which the infection is of a mixed 
type, a combination of penicillin and 
sulfadiazine may be used. The patient 
is carefully observed for any evidence 
of abscess formation. 

The author has found the use of x-ray 
of definite value in the treatment of this 
condition and employs it as an adjunct to 
specific therapy and surgery. Although 
the exact mode of beneficial effect is not 
known, it has materially helped to limit 
and subsequently localize the infection. 
It also tends to hasten healing follow- 
ing incision and drainage. Small doses 
are. used, 25 to 75 roentgens per treat- 
ment, the total dose not to exceed 5tX) 
roentgens. 

IV. Pelvic Peritonitis ( 1‘erimetri 
tis) — Under the present plan of man- 
agement, the patient is placed in Fowler 
position. This affords postural drainage 
and tends to prevent ascension of the in- 
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fection. Vomiting is controlled and de- 
compression accomplished by either the 
Wangensteen apparatus or a Miller - 
Abbott tube. The passage of gas per 
rectum is facilitated by the insertion of a 
rectal tube. Enemas should not be given. 
Fluid intake is maintained by intrave- 
nous drip, 1500 to 3000 cc. daily of 5 
per cent glucose in normal saline. Blood 
transfusions are routinely administered 
to combat anemia and increase the pa- 
tient’s resistance. The predominant or- 
ganisms which cause puerperal peritonitis 
are susceptible to penicillin. It is ad- 
ministered by the intravenous route pre- 
viously described under the treatment of 
severe pelvic cellulitis. Because of the 
severity of the infection, the dosage re- 
quirement is higher. In addition to the 
20,000-unit initial dose, the intravenous 
drip is regulated to deliver 5000 units 
during each hour. Sulfadiazine may be 
used in conjunction with penicillin be- 
cause of the inhibiting effect on the colon 
bacillus which is frequently found as a 
secondary invader. X-ray therapy has 
proved to be of definite value in the 
treatment of these cases. 

V. Bacteremia (Septicemia) — Peni- 
cillin is by far the best therapeutic agent 
and should be given intravenously. Re- 
peated small blood transfusions are 
equally as important as specific therapy. 

VI. Thrombophlebitis — Infection of 
the veins with thrombus formation may 
occur as a result of severe trauma dur- 
ing delivery or in association with local 
infection. Frequently the infection be- 
gins in the uterus as a local thrombo- 
phlebitis, then extends by way of the 
pelvic veins through the common iliacs 
either upward into the vena cava or 
downward through the external iliac into 
the femoral veins. 

Paravertebral nerve block is the 
treatment of choice. The rationale for 
this plan is based upon the concept that 


vasospasm which results from afferent 
impulses arising in the injured vein seg- 
ment was primarily responsible for the 
development of thrombophlebitis. When 
this procedure was carried out, the relief 
of pain was prompt and the disappear- 
ance of edema rapid. Thus the duration 
of the infection was materially short- 
ened. Heparin has also been used with 
considerable success. The use of this 
drug, however, is not without danger. 
At the present time, the author advo- 
cates continuous caudal or continuous 
spinal anesthesia of three hours or longer. 
Its superiority over paravertebral nerve 
block is due to the marked vasodilatation 
which occurs and is maintained for the 
duration of the anesthesia. Relief of pain 
is immediate, and usually within five to 
ten minutes vasodilatation of the ex- 
tremities is manifested by marked warmth 
and redness. In most instances, edema 
disappears within twenty-four hours, the 
temperature returns to normal, and the 
patient is allowed out of bed at the end 
of seventy-two hours. 

VII. Infected Abortion — The rad- 
ical plan of management is based upon 
the concept that the unexpelled products 
of conception rapidly become necrotic 
and as such are a fertile field for the 
growth and multiplication of pathogenic 
bacteria. The radical plan was adopted 
three years ago and up to the present 
time results have been most gratifying. 

The method is as follows : Upon 
admission, a cervical culture is imme- 
diately taken ( using the technic described 
under Endometritis) and a twenty-four- 
hour report is requested. Sulfadiazine 
therapy is immediately instituted, giving 
an initial dose of 2 gm. followed by 1 
gm. every four hours. The general con- 
dition of the patient is determined by 
thorough physical examination, complete 
blood count, blood sedimentation, and 
urine analysis in order to evaluate the 
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showed evidence of hemorrhage on post- 
mortem examination. 

Potter concludes that no decrease in 
infant or fetal mortality can be expected 
to result from the routine administration 
of vitamin K to all women during labor. 

Regardless of mortality statistics, the 
editor has noted a definite decrease in 
hemorrhagic manifestations in the new- 
born since routinely administering vita- 
min K to the infant immediately after 
delivery. 

Impetigo in Newborn 

Since the offending organisms in im- 
petigo contagiosa are considered to be 
predominantly staphylococcic or strepto- 
coccic, it was natural to try penicillin 
as soon as it became available. 

Cohen and Pfaff 61 reported experi- 
ences in the U. S. Navy with the local 
application of penicillin in cases of 
severe impetigo which had not responded 
to the accepted therapeutic measures, 
i. e., ammoniated mercury and sul- 
fonamide ointments. These authors 
point out that the ointment was applied 
three times daily after removing the 
crust on the lesions, and observed “most 
gratifying results” in three to seven days, 
although the infection had withstood pre- 
vious efforts at control from three weeks 
to three months. Templeton, Clifton, 
and Seeburg also reported the successful 
use of penicillin gauze or ointment in 
twelve cases of impetigo contagiosa. 

Intramuscular injections of penicillin 
sodium had been effective to a gratifying 
degree in controlling previous outbreaks 
of impetigo contagiosa in the nursery. 
However, this form of injection therapy 
suffers from the disadvantage that the 
infected skin must be punctured several 
times daily with a hypodermic needle, 
thereby offering foci for new infections, 
and sterile abscesses are occasionally 
produced. 


Gamble, Hiller, and Tainter 63 report 
therapeutic success with oral administra- 
tion of the new benzyl ester of penicil- 
lin. Fifteen consecutive cases of impetigo 
contagiosa occurring in the hospital nur- 
sery were treated with benzyl penicillin 
(Winthrop) after first being isolated. 
The material was dissolved in a strength 
of 25 mg. per cc. in sesame oil or in 
propylene glycol ; the former is a bland 
oil commonly used as a solvent for lipio- 
dol pharmaceuticals, and the latter is 
well known as a vehicle for vitamin D. 
The same dose was used for both prep- 
arations, i. e., 0.25 cc. (10 drops) given 
every four hours before each regular 
feeding for a total of six doses in twenty- 
four hours. 

One day of treatment (six doses) was 
sufficient to clear the lesions in two of 
the four infants given only the glycol 
solution, and a second day of treatment 
(twelve doses) cleared the other two 
cases. The sesame oil solution cured 
eight out of nine cases in only one day 
and in these there was a strikingly 
prompt cessation of the impetiginous 
process with the beginning of medication. 


Rh BLOOD FACTOR 

Erythroblastosis 

The term fetal erythroblastosis ac- 
tually includes three distinct clinical 
entities: Fetal hydrops, icterus gravis, 
and congenital anemia of the newborn. 
Davidsohn 63 lists in chart form the se- 
quence of interlocking pathologic changes 
possible. 

Any one of them or any combination 
of them may be present or absent. Not 
one of them is absolutely pathognomonic 
for the disease except anti-Rh aggluti- 
nins, the presence of which in the mother 
suggests strongly fetal erythroblastosis 
in the baby. However, that, too, is not 
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an absolute rule. Davidsohn found sev- 
eral instances in which anti-Rh agglu- 
tinins were found in the mothers hut the 
babies were born normal. The absence 
of anti-Rh agglutinins in the mother 
does not exclude the disease in the child, 
even if the Rh factor is responsible loi 
the disease. It should also be kept in 
mind that a certain proportion (about 
10 per cent) of cases of fetal erythro- 
blastosis are not caused by isoimmuniza- 
tion by the Rh factor. 

One may be able to prognosticate to 
some extent regarding the probable oc- 
currence of erythroblastosis in future 
pregnancies, by examining all living chil- 
dren. If one of them is Rh — , the father 
is heterozygous Rh+ and his children 
have an even chance to be Rh )• or Rh . 
The Rh — children will be free of ervthro 
blastosis, at least as far as it is due to 
the Rh factor. Similar information is 
sometimes obtainable by examining the 
husband’s parents. If one of them is 
Rh negative, the inference is justified 
that the husband is heterozygous Rh 
positive. 

The relation between the Rh factor 
in the baby and erythroblastosis has 
been dramatically illustrated by several 
reports of erythroblastosis in Rh pusi 
tive infants, while the Rh negative twins 
were free of disease. The best time to 
test for anti-Rh agglutinins in the blood 
of mothers of babies with erythroblas- 
tosis is not immediately after delivery 
but about ten days later. It is probable 
that, until birth, there is an interchange 
of antigenic substances and antibodies 
between mother and baby. The baby’s 
antigenic substances may neutralize the 
specific antibodies in the blood of the 
mother. This explains the higher titer, 
after an interval of from ten to fourteen 
days since delivery, when possibility of 
neutralization has been eliminated. 


Recent developments in isoimmuniza- 
tion by the Kh ta* n >r arc discussed by 

1 -ovine. ,1 ' ( 

t 1") KrythrnblnstH-.js fetalis j.s the re- 
sult of prolonged inti anterine reaction of 
maternal immune agglutinins and sus- 
ceptible fetal blood; ijt at least 9f) per 
cent of all mntheis of en thrnhlastotic 
infants are Rh - and their husbands and 
the affected infants ate Rh j ; (3) in 
the smaller group of Rh * mothers, finer 
differences within the Rh complex as 
well as sevenil othei blood factors other 
than Rh t such a> the blood factor of 
Levine and Rolave-, iir, A. R, and per- 
haps others) may be responsible for iso- 
immunization of the mother; { -t > Rh — 
immunized mothers can be safely trans- 
fused with Rh ■ blood; and (5i the 
chances for survival of the affected Rh }• 
infants of Rh mothets are better if 
they are transfused with Rh blood. 

However, the pre-eut e of anti Rh 
agglutinins, which is direct proof of 
immunization, could be demonstrated 
only in about 5(1 per cent of the Rh 
mothers even if tested soon after deliv- 
ery. This difficulty has now been met 
with the demonstration independently by 
Race in Kngland and Wienet that many 
Rh- - mothers of ervtluohlastotie infants 
have anti Rh antibodies which specif- 
ically unite with and coat the surface 
of Rlt {■ blood, without inducing the visi- 
ble effect of agglutination. In other words, 
the antibixly is incomplete because only 
the first stage of the reaction, i, t\. spe- 
cific union, occurs. The specifically coated 
Rh-}- blood is now incapable of reacting 
with potent anti Rh agglutinins. Accord- 
ingly, Wiener called these "blocking” 
antibodies, while Race used the term 
“incomplete" antibodies. These signifi- 
cant findings were soon confirmed by 
several workers ( Diamond, Fisk, and 
Morrow, and Levine ) . In the patient, 
however, the specific reaction goes to 
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completion so that the end result is 
hemolysis. Tn other words, clinically, 
one cannot differentiate erythroblastotic 
infants of mothers who have anti-Rh 
agglutinins from those whose mothers 
have the incomplete antibody. By the 
same token, both groups of mothers are 
subject to severe and even fatal hemo- 
lytic reactions if they are transfused with 
Rh-f- blood. 


controlled, nevertheless the outlook for 
Rh — women is now much better than 
previously. In the first place, one can pre- 
vent the deliberate isoimmunization of the 
Rh — female population by transfusions 
with R-f blood. Secondly, the blood of 
the pregnant Rh-f- woman should be 
tested periodically to detect the earliest 
onset of isoimmunization. In general, fail- 
ure to demonstrate antibodies throughout 
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Fig. 10 — Pathogenesis of fetal erythroblastosis. Principle: Rh positive husband of Rh negative 
woman transmits the Rh factor to the fetus. Rh antigenic substances pass from Rh positive fetus 
through placenta and produce in mother Rh antibodies. The latter pass from mother to fetus through 
placenta, act in the fetus as hemolytic agents and start the sequence of interlocking pathologic 
changes as presented in this chart. (Davidsohn, I. : J. A. M. A. 127 : 633 (Mar. 17) 1945.) 


The varieties of anti-Rh sera indi- 
cated a complex or mosaic structure of 
the Rh factor. Levine suggests that the 
obstetrician think only in terms of the 
one anti-Rh serum (diagnostic) which 
detects more than 90 per cent of all per- 
sons immunized either by transfusions, 
pregnancies, or a combination of both 
factors. For the study of the 8 per cent 
Rh-f- mothers of erythroblastotic infants, 
the blood specimens should be referred 
to specialists in the field. 

Although the silent process of iso- 
immunization by the fetus cannot be 


the pregnancy make it possible to give a 
good prognosis. If antibodies are pres- 
ent and on the increase, the physician 
can make the diagnosis of erythroblas- 
tosis fetalis well in advance of the deliv- 
ery. Premature induction of labor in 
selected cases in order to shorten the 
period of intrauterine hemolysis seems 
a logical procedure. No further preg- 
nancies should be recommended until 
after the disappearance of all residual 
agglutinins or incomplete antibodies pro- 
duced in the previous pregnancy. In 
addition to this, another interval of one 
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or more years should elapse before an- 
other pregnancy is attempted. In this 
manner, it is hoped to reduce the inten- 
sity of the isoimmunization in the fol- 
lowing pregnancy. 

Diamond and Denton, 65 of the Blood 
Grouping Laboratory in Boston, discuss 
the present concept of the best thera- 
peutic procedures for the treatment of 
erythroblastosis fetalis. 

Agglutinating antibodies (Rh agglu- 
tinins) may be demonstrated by the 
proper laboratory methods as empha- 
sized repeatedly by Levine and by 
Wiener. In some cases the severity of 
erythroblastosis in the infant appears to 
be directly proportional to the titer of 
such agglutinins in the maternal blood ; 
in other instances, however, there is little 
or no agglutinin demonstrable by the 
usual technic (incubation of a 2 per cent 
suspension of Rh positive cells with the 
unknown serum for thirty to sixty min- 
utes) and these cases in general have 
the most severe manifestations of the dis- 
ease. The explanation of this paradox 
was furnished by Wiener 60 and by Dia- 
mond and Abelson, who proved beyond 
doubt that inhibitor or blocking anti- 
body is present in such instances and 
interferes with the usual laboratory tech- 
nic for agglutination of Rh positive cells. 
The last mentioned writers also found 
that these inhibitor antibodies are most 
commonly present and tend to increase 
in concentration after repeated stimula- 
tion, thus being associated with pro- 
gressively more severe erythroblastosis 
in successive infants. In the experience 
of the Blood Grouping Laboratory, there 
is a close correlation between this evi- 
dence of repeated stimulation (i. e., block- 
ing antibody) and the most serious forms 
of erythroblastosis, such as icterus gravis, 
fetal hydrops, and intrauterine death. 

It has been demonstrated that with 
the proper tests for recognition of block- 


ing antibodies in the blood (and these 
tests are very easily and simply applied 
by Diamond and Abelson 67 ), the level 
of antibody does parallel the degree of 
sensitization and the severity of the dis- 
ease in the infant. 

Splenomegaly and hepatomegaly vary 
directly with the degree of red cell 
destruction and regeneration ; pulmo- 
nary involvement, purpuric hemorrhages, 
edema, and other findings are mani- 
festations of very severe and frequently 
terminal hemolysis associated with block- 
ing of end capillaries with cellular debris. 
In view of this, the degree of anemia, 
rapidity of its onset and progress appear 
to provide the most reliable criterion for 
the institution of proper therapeutic 
measures rather than such indefinite 
signs as “toxicity.” 

Rh negative cells not only replace 
the destroyed erythrocytes of the eryth- 
roblastotic infant but, in addition, sur- 
vive. On the contrary, transfused Rh 
positive cells are totally destroyed within 
three days. It seems, therefore, unsound 
to advocate the introduction of Rh posi- 
tive cells, since the cellular debris re- 
sulting from their certain destruction 
may embarrass an already overburdened 
infant’s system. The administration of 
oxygen is undoubtedly of value in the 
presence of anoxia; on the other hand, 
transfusion of viable erythrocytes seems 
the appropriate therapeutic approach to 
the problem of anemic anoxia. Intra- 
venous glucose and saline solutions are 
not usually indicated as they tend to 
aggravate the edema and further embar- 
rass the circulation. 

Though it is certainly not desirable 
to impose too great prematurity on such 
a child, there is no doubt that two to 
four weeks of prematurity is a much 
slighter risk than the same period of 
time spent by the fetus in an environ- 
ment where an increasing antibody ab- 
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sorption from the mother’s circulation 
may produce more severe damage to the 
erythrocytes and secondarily to other 
important systems of the body. Statis- 
tics gained in the study of more than 
thirty families in which a previous child 
has succumbed to erythroblastosis sup- 
port the opinion that earlier delivery of 
the next infant, especially in the face of 
an increasing antibody production on the 
part of the mother, results in a larger 
number of living children recovering 
from the disease. 

Harville 68 advocates premature ter- 
mination of pregnancy in patients in 
whom erythroblastosis fetalis is feared. 
The more drastic methods of inducing 
labor are probably best avoided, and if 
simple medical induction fails, it is felt 
that cesarean section merits considera- 
tion. Analgesia and general anesthesia 
are interdicted. 

A neglected procedure which the au- 
thor believes to be of the greatest value 
in the management of these prematurely 
delivered infants is the use of the umbili- 
cal vein for the initial blood transfusion. 
This is a technically simple procedure 
which involves minimum handling of 
the infant and obviates the traumatiza- 
tion incident to venipuncture, factors of 
vital importance in this critical initial 
period of premature management. Pro- 
thrombin, frequently deficient in eryth- 
roblastotic infants, is probably more 
promptly supplied in this way than by 
the vitamin K preparations also given 
routinely to these infants as well as to 
the mothers prior to delivery.. 

The simplicity of this method and the 
promptness of blood administration it 
assures commend it also for the initial 
transfusion of the full-term infant sus- 
pected of having erythroblastosis. It 
might well prove lifesaving in the occa- 
sional infant such as the one mentioned 
by Wiener, who he states would have 
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died had blood not been given within 
fifteen minutes of its birth. 

The umbilical cord is clamped imme- 
diately after delivery to exclude the 
blood from the placental circulation, and 
60 cc. of blood from a similar type Rh 
negative donor are given the infant 
through the umbilical vein. The author 
feels that it is the method of choice for 
the initial transfusion also of the full- 
term infant suspected of having this 
disease. 

This, in the editor’s opinion, is an 
excellent procedure but requires a great 
amount of teamwork, especially if the 
delivery occurs in the middle of the 
night. 

STERILITY 

Rh Negative and Artificial 
Insemination 

Further evidence to support the theory 
of maternal immunization to the Rh fac- 
tor as a cause of erythroblastosis lies in 
the fact than an Rh negative woman who 
had given birth to infants with erythro- 
blatosis was successfully impregnated by 
artificial insemination with Rh negative 
sperm and gave birth to a normal Rh 
negative infant. Potter and Wilson 69 
cite the case of Mrs. A who at the age of 
thirty-one delivered a female child who 
was normal at birth and who is now 
alive and well and of blood group 0 
Rh-f-. Three years later, she had a spon- 
taneous abortion. The following year 
she again became pregnant and gave 
birth to female twins, both of whom ex- 
hibited clinical evidence of erythroblas- 
tosis. Both died, and the diagnosis was 
confirmed at postmortem examination. 
The blood of the patient was found to 
be A Rh — , the husband 0 Rh-j-. The 
twins were not tested. 

In view of the existence of typical 
erythroblastosis in these offspring, it was 
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considered unwise for her to attempt 
further pregnancies except by insemina- 
tion with semen from an Rh negative 
man. Approximately one year later, the 
patient was artificially inseminated on 
the fourteenth and sixteenth days of one 
menstrual cycle and on the thirteenth 
and fifteenth days of the following cycle. 
She did not conceive and two months 
later was inseminated on the eleventh 
and sixteenth days with sperm from 
another donor. Two hundred and sixty- 
eight days after the last insemination, 
she gave birth to a normal female infant 
whose blood is A Rh — . The infant is 
now two months of age and has had no 
symptoms of erythroblastosis. 

The editor has found this to be a 
rather difficult treatment to recommend, 
especially to parents who have one nor- 
mal child. 

Uterotubal Insufflation in Sterility 

Strong proof of the therapeutic aspects 
of uterotubal insufflation in sterility is 
offered by Rubin. 70 Insufflation aids the 
sterile woman by : 

1. Establishing Patency of the 
Genital Tract — If the external os ap- 
pears punctate or pin-point but admits 
the cannula, this is proof that it is wide 
enough to admit semen into the external 
opening of the cervical canal. The can- 
nula at the same time stretches it some- 
what, rendering the canal more patent 
for a varying period of time. Should 
intercourse take place shortly after this 
procedure, the spermatozoa have a better 
opportunity to enter the uterine cavity. 

2. Removal of the Cervical Mucus 
Plug — Rubin employs suction prelim- 
inary to the introduction of the cannula, 
thus clearing the cervical canal of the 
deeply lodged mucus plug. 

3. Effect on the Tubes — Its mani- 
fold action consists in separating mild 
agglutinations of the folds of the tubal 


mucosa, straightening out tortuous tubes, 
especially of the infantile type (this must 
be only temporary), dislodging a mucus 
inspissation from a narrow to a wider 
portion of the tube, and actually separat- 
ing adhesions at the fimbriated end in 
cases requiring pressures of 150 to 200 
mm. Hg or more. Ligated tubes were 
successfully reopened in this way. 

4. Possible Psychic Effect — There 
are women who respond to insufflation 
through the psyche acting on the auto- 
nomic nervous system. This results in 
a relaxation of otherwise spastic tubes. 

The therapeutic effect of repeated tests 
is emphasized bv Rubin. As many as 
eighteen tests were performed on one of 
his cases. Twenty patients in his series, 
in whom a single test showed a pressure 
of 200 mm. 1 fg, nevertheless became 
gravid. In these cases either a small 
amount of gas was forced through stric- 
tured tubes, the amount being insufficient 
to produce a subphrenic pneumoperito- 
neum and shoulder pains, or uterotubal 
spasm actually resisted the passage of 
CO 2 at a pressure of 200 mm. Hg. 

In Rubin’s series, then 1 were 2014 pa- 
tients in the group of primary sterility. 
Of these, 358 (1 7.77 per cent) became 
gravid. There were 1186 patients with 
secondary sterility, of whom 232 ( 10.56 
per cent) became pregnant. Altogether. 
590 women were reported pregnant out 
of 3200 cases, making the total percent • 
age 18.44. Insufflation was the only 
treatment employed in 386 of the 5 ( H) 
patients who became pregnant ( 65.42 
per cent). Of the 590 patients, 247, or 
41.86 per cent, had initial pressures 
above 100 mm. Hg, which may be taken 
as evidence of impaired patency. The 
therapeutic effect of insufflation is par 
ticularly noteworthy in the 94 eases in 
which pressures of 150 mm. Ilg and 
over were required for the gas to pass 
through the tubes. Repeated insufflations 
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improved the status in many of these 
cases before pregnancy took place. In 
seven of the successful cases with high- 
grade strictures, lipiodol was also em- 
ployed. 

Rubin injected lipiodol in 159 patients 
and pregnancy followed insufflation and 
lipiodol in these 7 patients alone. If we 
omit 99 cases of tubal closure and the 7 
cases in which the examination was un- 
satisfactory, the incidence of pregnancy 
in the remaining 53 cases is 13.21 per 
cent. This is less than half the per- 
centage of success where insufflation 
alone was employed in the general group 
of patients having tubal strictures (31.13 
per cent). Of the 590 cases of preg- 
nancy, 11 were treated with small doses 
of radium for delayed and scanty periods 
and one received a larger dose for meno- 
metrorrhagia. Similarly, 29 patients had 
received x-ray and insufflation therapy 
before becoming gravid. Two hundred 
and twenty-eight patients, or 38.64 per 
cent, became gravid within two months 
after insufflation. Data of 517 women 
who became gravid after insufflation 
show that 419, or 81.04 per cent, had 
full-term babies. 

Many of the patients who aborted 
belonged to the amenorrhea group. 
Ninety-four patients who became preg- 
nant following insufflation subsequently 
encountered renewed difficulty in con- 
ceiving. Another insufflation was again 
succeeded by pregnancy. 

Rubin reports in this series twenty- 
six cases of women who became preg- 
nant within one month following this 
procedure. They were over thirty years 
of age, were sterile for a period of over 
five years, took no contraceptive precau- 
tions for at least one year, and resorted 
to no other treatment than insufflation. 

The poor results with lipiodol are sur- 
prising and contrary to the editor’s per- 
sonal series. Repeated lipiodol insuffla- 


tions- in the office have given a higher 
percentage of pregnancies than tubal 
insufflation alone. 

Polycystic Ovaries in Sterility 

The significance of bilateral polycystic 
ovaries in sterility is discussed by Stein 71 
in a study of fifty-three patients who 
sought advice because of amenorrhea, 
sterility, or hirsutism. The diagnosis is 
made by a history of amenorrhea and/or 
sterility, and the discovery upon general 
physical examination of a masculine type 
of hirsutism, and, in many instances, 
hypoplasia of the breasts. Pelvic exam- 
ination will often reveal the p'resence of 
a small uterus. While in some women 
the author can palpate definitely en- 
larged and globular ovaries, in the great 
majority he fails to find any abnormal- 
ity and relies upon pneumoroentgenog- 
raphy. 

Normally, the uterine shadow upon 
pneumoroentgenography is about four 
times the size of the ovarian shadow. 
In the case of polycystic ovaries, how- 
ever, the ovaries may appear half as 
large or even the same size as that of 
the uterus. The ovaries may appear to 
be round, oval, elongated, or angular on 
the film, depending upon the position of 
the gonads in the pelvis at the time 
of x-ray. 

The surgical technic of ovarian wedge 
resection for bilateral polycystic ovaries 
is as follows: 

A Pfannenstiel incision is made and the en- 
larged ovaries are delivered into the operative 
field. Retractors may be removed and lap pads 
are not required in the peritoneal cavity. The 
ovaries are separately and successively held by 
means of a Scudder clamp covered with rubber 
tubing. A wedge is dissected from the ovary 
by sharp dissection, the size of which is deter- 
mined by the amount of ovarian enlargement. 
The follicle cysts remaining in the ovary are 
punctured from within the ovarian incision, 
and tension is thus released. With No. 00 plain 
catgut, and a fine, full-curved, noncutting 
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needle, two rows of continuous sutures are used 
to close the wedge, the first row deep to the 
base of the wedge, locked at the end, and re- 
turned as a second superficial approximation 
suture. This leaves a single line scar. The 
clamp is removed, care being taken that com- 
pression of the ovarian vessels by the clamp 
lasts no more than twenty minutes (usually less 
than ten minutes is sufficient). 

Fifty-three patients were treated sur- 
gically. Seventeen married patients and 
three of the single patients who subse- 
quently married (a total of twenty) be- 
came pregnant after operation (64.5 per 
cent), resulting in twenty-six pregnan- 
cies and twenty-eight babies. This num- 
ber was obtained as four women were 
pregnant twice, one three times, and 
there were two sets of twins. 

Periodic checkup postoperatively re- 
vealed that there were no recurrences 
of bilateral polycystic ovaries. Three 
single women who had febrile and pain- 
ful postoperative courses developed a 
unilateral ovarian cyst with adhesions 
(5 per cent). 
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MEDICINE 

Edited by George Morris Piersol, B.S., M.D., and Edward L. Bortz, A.B., M.D. 

ACUTE INFECTIOUS DISEASES 

Truman G. Schnabel, A.B., M.D. 


The impressive miracles of chemo- 
therapy, under analysis, reveal problems 
that miracles will never solve. These 
problems go deeply, not only into the 
nature of infection, the nature of viru- 
lence, the nature of the infecting organ- 
ism, the nature of the drug or other 
chemotherapeutic agent, but also into the 
multiple factors, genetic and environ- 
mental, that influence susceptibility and 
determine resistance. These problems 
will yield only to fundamental study 
that will elucidate the chemical and 
physical phenomena that constitute a 
complex and interacting three-way me- 
tabolism — of host, of organism, of drug, 
or other therapeutic agent. 

The more scientifically motivated of 
the clinical trials of the sulfa drugs and 
the various antibiotics tend to attach less 
importance to the more easily measured 
factors (such as the number of apparent 
“recoveries," amount of dosage, time 
intervals in administration, and total 
length of treatment), and more impor- 
tance to other imponderable factors, in- 


cluding “complications,’’ toxicity, the 
phenomenon of drug resistance, strain 
differences, the danger of producing a 
carrier state, the need of supplementing 
this or that miracle drug by “adjuvants” 
in the shape of other drugs or other 
nonspecific treatment. In these impon- 
derable factors lie the true perspective 
for the study of chemotherapy. 

The biological approach to bacteriol- 
ogy has contributed to a broader basic 
understanding of the processes of in- 
fection and “immunity.” The focus of 
our present interest, as Sevag points 
out in his recent comprehensive study , 67 
“must of necessity be the nature and 
the intensity of the chemical activity of 
micro-organisms, for these constitute 
their biologically indispensable charac- 
teristics and determine the nature and 
the fatality of the disease they cause.” 
From the biological point of view, the 
disease, death, and immunity, in case of 
recovery, caused by the multiplication in 
a host, are “incidental events.” The 
broader picture involves the biology of 



210 


ACUTE INFECTIOUS DISEASES 


the bacterium per se, the morphological 
and cultural characteristics, and the bio- 
chemical activities of bacteria in relation 
to the nature of infection. It involves, 
in particular, the enzyme activity of bac- 
teria which motivates their growth and 
reproduction in vitro as well as in vivo, 
and the property which makes certain 
bacterial constituents antigenic. “Of 
these constituents, the protein is the 
most essential one.” Understanding of 
the generally accepted facts that the pro- 
duction of antibody against an antigen 
is usually dependent on the protein 
molecule, and that the enzymic activity 
of a substance of biological origin is 
dependent on the presence of protein in 
the enzyme molecule, brings the whole 
study of infection into the realm of en- 
zyme chemistry, and leads the way 
toward a more fundamentally scientific 
insight than now exists into the causa- 
tion of infectious disease. Mudd regards 
the Sevag book as indicating for the first 
time the “fulness of the interaction 
possible between the fields of enzyme 
chemistry, immunochemistry, and the 
mechanism of infectious disease.” “Much 
of the pathological symptomatology of 
bacterial and viral disease,” Mudd points 
out, “may . . . ultimately come to be 
understood as special manifestations of 
enzyme action.” 

Of outstanding importance in chemo- 
therapy is the manner in which the 
chemotherapeutic agent affects bacterial 
growth — by retarding it, as in the case 
of sulfanilamide; by inhibiting the para- 
site’s use of the substances which pro- 
tect it from the host, as in tire antipneu- 
mococcal polysaccharidases ; or by re- 
acting with bacterial products which are 
injurious to the host, as do antitoxins. 
A beginning at least has been made in 
attempts to study correlations of the ac- 
tions of agents upon the parasite in vivo 
and in vitro; upon the essential mech- 


anism of synergism and antagonism; 
upon the finding of in vitro phenomena 
associated with drug resistance in vivo ; 
and upon the type of change in the host 
associated with the success of chemo- 
therapy or with normal recovery from 
or resistance to infection. The present 
empiric use of chemotherapy will be- 
come scientifically sound only when prac- 
titioners are continuously interested in 
and guided by the fundamental under- 
standing of mechanisms that is being 
slowly developed in the laboratories. 


BACTERIAL INFECTIONS 

Pneumococcie Infections 

Lobar Pneumonia -- While the sul- 
fonamides seem still to be preferred (in 
particular, sulfadiazine ) , especially at 
the beginning of treatment of lobar pneu- 
monia, Blake 1 suggests that tlu* phvsi 
cian should be prepared to shift to peni- 
cillin if toxic effects are significant or 
if response is delayed. 

Penicillin has now been tried clinically 
in a number of cases of pneumococcal 
pneumonia. Kolmcr,- analyzing reports 
of treatment in 102 cases, estimated a 
recovery rate of 87 per cent. These 
cases, reported from three research cen- 
ters, included a large number having 
bacteremia. On the basis of these re- 
ports, it appears that intramuscular in- 
jections of 10,000 to 20,000 units, every 
three hours, day and night, are sufficient 
unless the infection is very severe or 
generalized. In such cases, intravenous 
administration is indicated, allowing 
100,000 to 200,000 units per day, by the 
continuous drip method, followed by a 
course of intramuscular injections. Free- 
dom from relapses and complications 
seems to be related to the length of 
treatment, which should be continued 
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for three or four days after the tempera- 
ture has become normal. 

Other Pneumococcic Infections — 
The most dramatic results from the use 
of the sulfonamides and penicillin have 
occurred in the treatment of pneumococ- 
cal meningitis. The death rate which, 
before the development of the sulfona- 
mides, was from 90 to 95 per cent, has, 
by the use of these drugs, been reduced 
to about 45 per cent. Several recent 
reports 3 - 4 showed improved recovery 
rates (approximately 70 per cent in sev- 
eral small series totaling 55 cases) with 
the use of penicillin, either alone or with 
the sulfonamides. These reports advo- 
cate the intrathecal injection of peni- 
cillin, combined with intramuscular 
injection of penicillin and sulfona- 
mides by mouth. This treatment is 
judged to be superior to sulfonamides 
with serum, or sulfonamides or peni- 
cillin alone. 

Streptococcic Infections 

The work of the last few years has 
revealed the degree to which the effec- 
tiveness of the sulfonamide drugs and 
penicillin is dependent upon the types 
and groups of streptococci dominantly 
involved in a given condition. The 
greater effectiveness of penicillin over 
the sulfonamides appears to be estab- 
lished 1 in the conditions due to the 
( Iroup A I ’eta hemolytic streptococci, 
which are responsible for suppuration 
and necrosis with or without septicemia, 
in such conditions as : Severe cellulitis, 
mastoiditis, meningitis, pneumonia, em- 
pyema, pericarditis, endocarditis, puer- 
peral sepsis, peritonitis, osteomyelitis, 
suppurative arthritis, and infected 
wounds. Group A Beta hemolytic strep- 
tococci are also responsible for less se- 
vere infections in which tissue invasion 
occurs without suppuration, necrosis, or 
bacteremia, such as erysipelas, lymphan- 


gitis, ulcers of the skin, tonsilitis, and 
pharyngitis. Penicillin is indicated in 
all of these conditions, especially when 
they are due to sulfonamide - resistant 
streptococci or when the value of the 
sulfonamides is still debatable. A study 5 
at Fort Bragg of forty-five cases of 
pharyngitis and tonsillitis due to hemo- 
lytic streptococcic infection resulted in 
the conclusions that whereas sulfadiazine 
suppressed but did not eliminate the 
streptococci, penicillin treatment, con- 
tinued for six days, eliminated strepto- 
cocci from the nasopharynx. 

Subacute Bacterial Endocarditis- 
Streptococci of the viridans group are 
known to be only slightly, if at all, sus- 
ceptible to sulfonamide drugs. 1 ’ 2 A 
few years ago, the spontaneous recovery 
rate, in an analysis of 2956 cases of 
bacterial endocarditis associated with 
various types of viridans and nonhemo- 
lytic streptococci, was estimated as 1 
per cent. In the same analysis, 409 cases 
treated with sulfonamides showed a re- 
covery rate of 4 per cent. Six more 
recent reports indicate improvement in 
the recovery rate of cases treated with 
penicillin . 3 - 6 Goernor, Geiger, and 
Blake 6 report a total dosage of from 
3,900,000 units, daily, to 17,420,000 
units, administered by continuous intra- 
venous drip for periods of from 21 to 70 
days. Loewe, 7 who combined heparin 
with penicillin, in fifty-four unselected, 
consecutive cases, some in so extreme a 
condition that any kind of therapy con- 
stituted a considerable hazard, reports 
approximately 75 per cent clinical cure, 
with thirty-seven of the forty that re- 
sponded favorably now actively em- 
ployed. Both groups consider intra- 
venous injection the method of choice; 
both stress the need of stringent labora- 
tory control of each case treated: Per- 
sistent bacteremia with a high or mod- 
erately high colony count of identical 
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organisms must be established and the 
sensitivity to penicillin of the organisms 
isolated in each case established before 
treatment is instituted. Both stress the 
need of massive dosage (the Yale group 
attributing the failure of an earlier trial 
of penicillin for subacute streptococcal 
endocarditis to inadequate dosage) ; 
Loewe 7 points out that under inadequate 
dosage the organisms may acquire a 
resistance to penicillin that makes fur- 
ther use of the drug impossible. Loewe, 
who used an average daily dose of 
200,000 Oxford units, suggests that the 
best clinical results are achieved when 
the dosage of penicillin is sufficient to 
develop and maintain a blood serum 
level of five to ten times the sensitiv- 
ity figure shown by the organism. His 
series of fifty-four patients revealed 
thirteen different organisms and three 
different species ; no conclusions are 
given on attempts to correlate the type 
of streptococcus with its sensitivity to 
penicillin and the clinical response of 
the patient to penicillin. Goerner, Gei- 
ger, and Blake used penicillin alone; 
Loewe combined penicillin with heparin 
which, since experimental work in 1939, 
has been reported to have an erosive 
effect on the fibrin deposits- which, with 
blood elements in endocardial vegeta- 
tion, serve as an impenetrable barrier 
to effective chemotherapeusis by circu- 
lating agents. 

Prophylactic Use of the Sulfona- 
mides in Streptococcic Infections — 
Attempts to inhibit the development of 
infections by chemoprophylaxis were, in 
the first instance, directed toward the 
prevention of recurrence of streptococcal 
infections in patients who had had at- 
tacks of rheumatic fever. The mass trial 
of chemoprophylaxis of streptococcic in- 
fections by medical officers of the Army 
and Navy has been directed toward the 
prevention of rheumatic fever, scarlet 


fever, and respiratory infections. The 
technics are not fully evaluated. 

Morgan and Turner, 8 discussing the 
possible applicability of these technics to 
individuals, observe that it is not yet 
possible to determine how far the pro- 
tection afforded the individual in mass 
prophylaxis is due to the drug that he 
himself takes and how far it is due to 
the fact that others in his environment 
are also receiving the drug. It is also 
pointed out that the military personnel 
with which the study deals is a highly se- 
lected group. Toxic manifestations might 
be a greater hazard in a less highly 
selected group. Morgan and Turner 
suggest that the physician, in deter- 
mining the desirability of prophylaxis 
for a given individual, must consider 
whether the patient is a member of a 
group subjected to an epidemic to which 
mass prophylaxis is not available. The 
other consideration is whether the indi- 
vidual is especially liable to frequent 
and severe disabling respiratory infec- 
tions. 

As a result of 1 gm. daily of sulfa- 
diazine taken in the evening, in a trial 
of prophylaxis among military person- 
nel, only one in ten developed scarlet 
fever, and one in six developed infec- 
tions of the upper respiratory tract of 
sufficient severity to require hospitaliza- 
tion. 8 Morgan and Turner look hope- 
fully toward the practical use of sulfa- 
diazine in preventing repeated attacks 
of rheumatic fever. While the most de- 
sirable dosage has not yet been estab- 
lished, they suggest extensive trial of 
1 gm. daily of sulfadiazine with unremit- 
ting watchfulness for the signs of drug 
sensitivity during the first four w'eeks. 
On the basis of experiments with large 
numbers of military personnel, sensitiv- 
ity may be expected in from 4 to 5 per 
1000 individuals. If no reactions occur, 
uninterrupted year round chemopro- 



213 


ACUTE INFECTIOUS DISEASES 


phylaxis is the best safeguard against 
acquired sensitivity. Severe reactions 
pointing to withdrawal of the drug were 
found to occur in 1 out of 100,000. 

Staphylococcic Infections 

Blake 1 states that penicillin is “un- 
equivocally the drug of choice” for treat- 
ment of furunculosis, carbuncles, osteo- 
myelitis, mastoiditis, with or without 
intracranial complications, meningitis, 
sinus, thrombosis, pneumonia, lung ab- 
scess, empyema, pyelonephritis, and 
wound infections with or without staph- 
ylococcemia. 

Staphylococcic Septicemia — The 

mortality in cases of staphylococcic sep- 
ticemia before the availability of the 
sulfonamides was generally agreed to 
be between 85 and 90 per cent. 2 Of the 
sulfonamide compounds, sulfathiazole 
has proved the most valuable, but in 
meningeal involvement, since sulfathia- 
zole does not reach the cerebrospinal 
fluid from the blood stream, sulfapyri- 
dine is more valuable. Sulfonamide 
therapy has reduced the mortality rate 
from septicemia to about 70 per cent. 2 

Reports within the past year, cover- 
ing sixty-five cases of penicillin therapy 
(in five series) showed fifty-one recov- 
eries (a mortality rate of 16.6 per cent). 
Failures may be due to the fact, re- 
cently demonstrated, that some strains 
of staphylococcus contain a substance 
antagonistic to penicillin, which may be 
similar to the enzyme penicillinase found 
in colon bacilli. 1 In these cases, and in 
other very severe infections, oral sulfa- 
thiazole therapy is recommended in 
addition to penicillin. 

Other Staphylococcic Infections — 
Trial has been made of penicillin in 
fifteen cases of staphylococcic pneumonia 
( either metastatic, following septicemia ; 
or primary) with a reported recovery 


rate of 80 per cent. Harford et al. & 
treated with penicillin eleven cases of 
metastatic pneumonia complicating sep- 
ticemia, with only one death. 

While acute osteomyelitis, which is 
often secondary to bacteremia, has been 
shown previously to respond to needle 
aspiration and sulfathiazole, the results 
in chronic osteomyelitis have been less 
satisfactory. 3 

Three recent cases of penicillin ther- 
apy for acute staphylococcic endocar- 
ditis (which, in a review of ten cases a 
few years ago, Keefer et al. reported as 
uniformly fatal) are now reported from 
the Washington University School of 
Medicine: Two of them after penicil- 
lin therapy are “apparently well” after 
two months and four months respec- 
tively. 3 

Meningococcic Infections 

From a study of 116 cases in a 
United States Naval Hospital, Whit- 
aker 9 stresses the importance of early 
diagnosis in relation to the value of 
chemotherapy. He defines three phases 
of meningococcal infection : ( 1 ) The 

nasopharyngeal ; (2) the septicemic or 
invasive, and (3) the meningeal. He 
believes that failure to recognize the 
signs and symptoms of the second (sep- 
ticemic or invasive) phase has often led 
to delay in treatment and consequent 
high mortality. 

The value of typing meningococci ob- 
tained from the nasopharynx in the 
midst of an epidemic of meningococcic 
infections is stressed by Branhan of the 
United States Public Health Service. 10 
This worker states that since epidemics 
are normally due to Group I strains, 
chronic carriers of Group II strains are 
less menacing than temporary carriers 
of Group I strains. She recommends 
as quick and easy the application of 
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both the Neufeld “quellung” reaction 
and of the Noble rapid agglutination 
technic. 

In therapy, the testimony seems to be 
that the clinical response to penicillin 
is slower than the response to the sul- 
fonamides. Recent reports of sulfona- 
mide therapy confirm the favorable re- 
sults of earlier years. One recent series 
of ninety-one patients 9 treated with sul- 
fadiazine (fifty-one of whom also re- 
ceived antitoxin, in addition) showed a 
mortality rate of 1.72 per cent, with 
no evidence of benefit received from the 
antitoxin. Various trials with penicillin, 
however, show a mortality rate approxi- 
mately the same as the mortality rate 
with various sulfonamides. 

The recently reported program of 
mass sulfadiazine prophylaxis confirms 
the findings of earlier years as to its 
value: In a recent study, 63 an epidemic 
of cerebrospinal meningitis was com- 
pletely stopped among 18,000 men who 
received three oral doses of sulfadia- 
zine: 2 gm. at 1 p. M., 2 gm. at 7 P. M., 
and 1 gm. at 7 a. M. Evidence of hyper- 
sensitivity and toxic manifestations in 
this series was minimal. 

Gonococcic Infections 

As a result of the application of the 
sulfonamides and penicillin, Mahoney 
and Van Slyke 11 suggest that the inci- 
dence of gonorrhea may be drawing 
toward a point where it will “not be an 
important source of ill health to the 
human race,” or a major public health 
problem. The usual wartime upward 
swing in the incidence of the disease 
has not thus far taken place. Mahoney 
and Van Slyke point out that before 
sufficient time had elapsed to make pos- 
sible a real evaluation of sulfonamide 
therapy, penicillin was found to pos- 
sess “an almost miraculous efficacy in 
checking gonococcic infections.” 


The sulfonamides are still in use, 
however, in both this country and in 
England. One military officer, for in- 
stance, recently reports 12 79 per cent 
of cures with massive doses of sulfa- 
diazine. The twelve cases in this series 
that were not benefited by sulfadiazine 
were cured by penicillin. 

The phenomenon of resistance of 
strains of gonococci to the sulfonamides 
has fundamental bearing upon the whole 
question of the mechanism of chemo- 
therapy. It has been known since the 
beginning of sulfonamide therapy in 
gonococcic infections in 1936 that a cer- 
tain percentage of patients, about 15 
per cent with the most extensively used 
compound, sulfathiazole, have failed to 
respond to this treatment. 11 This phe- 
nomenon was explained in general terms 
of either natural or acquired resistance 
to the sulfonamide compounds on the 
part of certain strains of gonococci. Spe- 
cific data are lacking on the metabolic 
factors in host, organism, and drug that 
influence drug resistance. The point that 
is entirely clear is that patients infected 
by the same source have exhibited vary- 
ing responses to the sulfonamides. 11 
Cases are recorded that have been re- 
sistant to sulfonamide treatment but 
have yielded (on the basis of bacterio 
logical and clinical findings suggesting 
cure) to penicillin. 

For the effectiveness of penicillin ther- 
apy in gonorrhea, there is various recent 
testimony: In one series 13 of 100 cases, 
95 cases (receiving 5 doses - - 100,000 
units — at 3-hour intervals) showed 
negative smears four hours after the last 
injection. Cultures for all cases were 
negative in twenty-four hours. Blake 1 
believes that consistent experience now 
indicates the use of penicillin in all cases 
of gonococcic infection complicated by 
arthritis, ophthalmia, endocarditis, peri- 
carditis, peritonitis, epididymitis, and 
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prostatitis. “Dramatic response” has 
been noted in reports on small numbers. 

A group of public health officers in 
federal, county, and city venereal dis- 
ease services present results which, in 
their judgment, 

“Do not justify the prevailing optimism held 
by the public and many of the medical profes- 
sion as to the efficacy of penicillin as an easy, 
infallible cure of gonorrhea.” 14 
They stress the fact that the widely 
advertised 95 to 100 per cent cures are 
not borne out by their own work which, 
in a series of 485 gonorrheal patients, 
treated with an initial course of 200,000 
units of penicillin, showed 68, or 14 per 
cent, not cured. They admit that peni- 
cillin will cure most cases of gonorrhea, 
but stress the point (included in various 
other reports of clinical trials) that cure 
is not necessarily accomplished by the 
first course of the drug or by penicillin 
alone. They counsel a better understand- 
ing of the limits as well as of the effec- 
tiveness of penicillin and suggest taking 
into account the possibility of producing 
a carrier state. 

Bacillary Infections 

Tuberculosis — Attention continues 
to be focused on the hope of a specific 
chemotherapeutic agent against tuber- 
culosis with continuing investigation of 
the sulfonamides and sulfones and rising 
interest in antibiotic substances. 

Since Rich and Follis, in 1938, first 
reported sulfanilamide as having an in- 
hibiting effect on experimental tuber- 
culosis in the guinea pig, other workers 
have demonstrated the same effect on 
the experimental disease in the same 
animal, using a variety of sulfonamide 
and sulfone compounds . 4G These re- 
sults in the experimental animal are 
considered a landmark, but certainly not 
the consummation, in the search for an 
effective specific chemotherapeutic agent 
for tuberculosis in man. Because of the 


demonstrated effects of these compounds 
in the guinea pig, Corper and Cohn 47 
investigated the specific mechanism of 
action of one of the most discussed sul- 
fones, diasone, in this animal. On the 
basis of their experiments and reports 
of clinical trials, they account for the 
inhibitory effect of diasone on the tuber- 
culous process in the guinea pig on the 
basis of the drug’s cyanotic effect on the 
pig’s internal organs, and the produc- 
tion of anoxemia in the animal, rather 
than by specific bacteriolytic or bacterio- 
static action. Since they found that pa- 
tients treated with diasone for months 
did not display an effect of anoxemia, 
they regard it as doubtful whether a 
therapeutic effect has been attained clin- 
ically in tuberculosis in man with the 
sulfonamide or sulfone drugs thus far. 
They add, “because of the greater sensi- 
tivity of the human being to anoxic and 
anoxemic effects, and the fact that such 
a mechanism appears to explain the 
favorable results noted on the tuber- 
culosis in the guinea pig,” human ex- 
perimentation with these drugs at pres- 
ent would not seem warranted. In view 
of these findings there is interest in an 
abstract, in a recent issue of the Amer- 
ican Review of Tuberculosis, covering 
the report of two French physicians 
who, after administering diasone (1 gm. 
daily, in 3 doses, for 120 days) to thirty 
cases of pulmonary tuberculosis, re- 
ported cyanosis in 90 per cent, besides 
other signs of toxicity; these workers 
concluded that diasone had no beneficial 
effect. 

The general preoccupation with anti- 
biotic substances is reflected in work in 
tuberculosis by the revival of inter- 
est 4S > 49 in the tuberculocidal effect of 
these substances, neglected since Vau- 
dremar in 1912-191 3, demonstrated that 
filtrates of Aspergillus fumigatus would 
render human tubercle bacilli inactive 
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for guinea pigs. The products of numer- 
ous other strains of Aspergillus, as well 
as strains of Streptothrix and Pcnicil- 
lium , are now being studied for their 
lytic and inhibitory effects upon various 
strains of tubercle bacilli in vitro. Sev- 
eral centers in Britain and this country 
have also begun to study the effects of 
several of these substances (“helvolic 
acid,” aspergillin and, most recently, 
streptomycin) on human tubercle bacilli 
in the guinea pig. Smith, of the National 
Institute of Health, which has been ex- 
ploring the tuberculocidal properties of 
antibiotic substances for several years, 
notes that streptomycin, combined with 
promin, yields better results in guinea 
pigs than either, when used alone ; the 
superior effects of the combination are 
attributed to synergism. 50 

The possibility of vaccination in tuber- 
culosis is still being explored in animals. 
No other long-term, large-scale trial of 
vaccination in humans has been pub- 
lished since last year’s summary of the 
results of a trial initiated in Jamaica in 
1932 by the Government of Jamaica 
and the Rockefeller Foundation, of vac- 
cination with a heat-killed tubercle bacil- 
lus on the basis of which the authors 
suggest that heat-killed vaccine would 
be valuable as protection for persons 
subjected to unusual risk of tuberculous 
infection, as, for instance, medical stu- 
dents, pupil nurses, etc. 

Leprosy — Investigations of the pos- 
sibility of chemotherapy for leprosy, 
pursued hopefully with a variety of 
substances during the last decade, are 
now directed, as in so many other infec- 
tions, toward the sulfones. Faget, med- 
ical director of the National Lepro- 
sarium, and Pogge, 51 on the basis of 
a fairly long trial of promin with 137 
leper volunteers, concluded that while 
promin “cannot be proved ... to be a 
specific for leprosy ... or to possess 


any chemotherapeutic properties against 
leprosy” (since the causative organism, 
in spite of continuing efforts, cannot 
yet be cultivated on artificial media, nor 
can the human disease be reproduced 
in laboratory animals), its action in this 
series suggests a chemotherapeutic ac- 
tion since it has “at least an inhibitory 
effect on the progress of the disease and 
even causes retrogression in some le- 
sions.” They add that “the longer the 
duration of treatment, the greater the 
percentage of improvement." 

Pertussis — What remains of the per- 
tussis problem, according to Sauer r,: * !l 
is “to prevent pertussis during the early 
part of the first year of life” in which, 
although the incidence of the disease is 
lower than in older age groups, the mor- 
tality rate is considerably higher. Sev- 
enty-five per cent of the deaths due to 
whooping cough occur in infants under 
six months, and 6 per cent of tiie deaths 
of infants under one year, in New York 
State, for instance, are caused hv whoop- 
ing cough. Attack on this question is 
being made in biological studies attempt- 
ing to learn more about the causes for the 
presence or absence of immunity in the 
first year of life, the ability of infants to 
develop active immunity, the operation of 
immunity in infants, the nature of anti- 
bodies that cross the placenta. Practical 
studies along these lines are reported 
in the current year: Kendrick and 
Lldcring, 5 ' 1 noting that newborn babies, 
although they have a high degree of 
resistance to measles, scarlet fever, and 
diphtheria, appear to be susceptible to 
whooping cough from the day of birth, 
report the results of a study of ninety- 
nine pregnant women, fifty-seven of 
whom were immunized with their vac- 
cine, while forty-two were not. The 
findings (based on the ratio of opsonin 
titer of the vaccinated mothers to that of 
the unvaccinated controls during preg- 
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nancy and after the birth of the children, 
and of comparisons of the opsonin titer 
of the newborn infants in the two 
groups, and of comparisons of the op- 
sonin titer of infants with that of their 
mothers in both groups) suggest that 
the higher the level in the mother, the 
more nearly does the titer of her baby 
approach her own, and that vaccination 
of the mother during pregnancy in- 
creases the titer of both mother and 
child. 

On the results of immunization for 
very young infants: Sako ct al.ff 3 in a 
report on vaccination of 3783 infants, 
all under three months, most of them 
under two months, note that in the vac- 
cinated group of 1834 infants, there were 
no deaths in the 159 subsequently ex- 
posed to infection within their own fami- 
lies, or the 1 53 exposed to contagion in 
clinics, neighborhood, etc. ; while in the 
unvaccinated group of 1965, there were 
13 deaths in the 149 exposed to infec- 
tion in the family and 2 deaths in the 
165 exposed in clinics and neighborhood. 

Since there is no dependable test as 
yet for immunity — which can only be 
measured by the attack rate in the lim- 
ited number proved to be subsequently 
exposed — both reports are still in the 
nature of experimental suggestions. 

As to the status of prophylactic vac- 
cination in children over a year: on the 
basis of a number of wide-scale public 
health trials (during the last six'years) 
reporting a reduction in attack rate as 
the result of prophylactic vaccination, 
the Council on Pharmacy and Chemistry 
of the American Medical Association 
which in 1928 had deleted from New 
and X unofficial Remedies the pertussis 
vaccines which this volume had listed 
from 1914 to 1928 (on the ground that 
they had not proved their worth in that 
period) authorized Felton and Willard 
to report on the status of prophylaxis of 


H. pertussis infections. No further state- 
ment has followed the Council’s 1944 
adoption of the report for publication 
and the Council’s announcement that it 
would “now consider for New and Non- 
official Remedies, H. pertussis vaccines 
prepared according to the method of 
Sauer, or of Kendrick and Eldering. or 
of Harrison and Bell.” The vaccines 
have not been included in the 1945 issue. 
On the basis, however, of a number of 
published reports, including that of 1939. 
by the Committee on Administrative 
Practice of the American Public Health 
Association (analyzing the results of the 
44-month controlled studies in Michi- 
gan) and the 1943 report of the Com- 
mittee on Therapeutic Procedures for 
Acute Infectious Diseases of the Amer- 
ican Academy of Pediatrics, the three 
vaccines named above are being tried 
and compared and evaluated on an in- 
creasing scale 52 ’ 53 in various public 
health departments and clinics. 

In therapy, interest attaches to wider 
trials with infants in clinics of a com- 
bination of sulfadiazine and immune 
serum. Reports last year covering a 
small series noted a rapid and perma- 
nent disappearance of the whooping 
cough bacilli from the respiratory tract. 
Although it has been known for some 
years that the sulfonamides are of value 
in the complications of whooping cough, 
studies aiming to investigate the value 
of these compounds against the organ- 
ism itself are more recent. 

Bacillary Dysentery — The disabil- 
ity caused by various enteric infections 
in the armed forces has again focused 
professional and public interest on bac- 
illary dysentery. Felsen attributes the 
fiftyfold increase reported in bacillary 
dysentery between 1933 and 1944 in 
part to better differentiation of bacillary 
dysentery from various undetermined 
“infectious diarrheas” and in part also 
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to an actual increase in incidence. In 
spite of the enthusiastic claims made for 
the sulfonamides, which some physicians 
consider have revolutionized the treat- 
ment of bacillary dysentery, the current 
literature reveals considerable difference 
of opinion concerning the value of the 
sulfonamides, concerning the superiority 
of one compound over another, concern- 
ing their effect on the carrier state. 

Keefer, 60 in summing up progress in 
the conquest of various bacteria by new 
chemotherapeutic agents, notes with re- 
gard to the use of sulfonamides : 

“The fatality rate in bacillary dysentery at 
present is less than one half of one per cent, 
and the average number of hospital days for 
its victims has been between fourteen and six- 
teen days. The acute symptoms have frequently 
disappeared within seventy-two to ninety-six 
hours — a phenomenal change.” 

Felsen 59 believes that 

"Final evaluation of sulfonamide therapy in 
acute bacillary dysentery awaits more accurate 
criteria than those commonly presented in the 
literature.” 

Among workers experimenting with 
the sulfonamides in vitro and in clin- 
ical trials, there are marked differences 
of opinion as to the relative value of 
sulfanilamide, sulfathiazole, sulfaguani- 
dine, sulfadiazine, sulfapyrazine, sulfa- 
suxudine, against Shigella organisms of 
various types. Hardy, 57 - 58 on the basis 
of a long-term study of several epidemics 
of bacillary dysentery in various parts 
of the United States, reports a compari- 
son of 10 sulfonamides used with 1423 
cases of bacillary dysentery (in which 
Flexner, Sonne, and Schmitz varieties 
were isolated) : 

“Considering toxicity, availability and rela- 
tive efficacy, it is concluded that sulfadiazine 
is the drug to be recommended for Shigella 
infections. . . .” 

Appreciation of the extent of toxic- 
reactions is still perhaps inadequate: 
One British worker, for instance, re- 


ports reactions, some of them severe, in 
every one of forty-four women treated 
with sulfaguanidine for Flexner dys- 
entery. 

The questions of dosage and drug- 
resistant strains are also unanswered. 
Hardy 58 observes : 

“Organisms isolated after seven or more 
days of treatment, if tested in vitro, were com- 
monly found to be highly resistant to sulfona- 
mides. The problem of treating Sonne infec- 
tions appears to be related in part to the ready 
development of sulfonamide-resistance by these 
organisms. . . .” 

Felsen, however, relates some of the 
failures to dosage rather than drug re- 
sistance on the part of strains. 

“Failures, relapses and development of car- 
rier states following sulfonamide therapy ap- 
pear to be due generally to inadequate dosage 
(late starting or early discontinuing) or the 
presence of sulfonamide-resistant strains. . . . 

“Although some investigators deny a direct 
clinical relationship between sulfonamide dos- 
age and clinical effectiveness, the general 
opinion at present appears to be as follows: 
the initial dose should be 0.16 gm. per kilo of 
body weight during the first twenty-four hours, 
in divided doses for four hours. Thereafter 
half the initial dose, until the symptoms recede 
and for a minimum of several days after that.” 

Rickettsial Infections 

The Typhus Group— -Work in vari- 
ous laboratories in this country and 
abroad on epidemic and endemic typhus 
— on the possibility of chemotherapy ; 
on the evaluation of various vaccines; 
on methods and procedures for prolong- 
ing the duration of immunity conferred 
by present vaccines ■ has, in the last 
two years, given way temporarily to 
the urgent need of more knowledge of 
Tsutsuganmsi disease (send) typhus, 
mite-horne typhus) prevalent in the 
Pacific war areas, especially endemic 
in Japan, and considered “a health haz- 
ard of paramount importance to Amer- 
ican troops.” 61 
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Several laboratories in this country, 
military and naval groups here and 
abroad, have therefore addressed them- 
selves to methods of cultivating the 
organism for the production of effec- 
tive vaccines (not yet achieved) and to 
searching for a specific chemotherapeutic 
agent. While progress has been made 
in observations on the clinical course 
and pathology of this disease, on its 
epidemiology, on the relation of strains, 
etc., in the studies of Wake, Maxcy, 
Sadusk, Kohls, and Bell , 62 organized 
under the United States Typhus Com- 
mission, neither a vaccine nor a chem- 
ical specific for the disease has been 
developed. 

Serotherapy, the therapeutic hope of 
experimental work in several labora- 
tories in recent years, has been clinically 
tried in a few cases of Rocky Moun- 
tain spotted fever and of epidemic typhus 
with encouraging reports in both dis- 
eases if the hyperimmune rabbit serum 
tried is used early in these conditions, 
ft is now being tried in experimental 
infections of scrub typhus. 

Virus Infections 

The hope dies hard of dealing with 
virus infections by chemotherapy. It 
remains true, however, that the excep- 
tional viruses that have responded in 
any degree* to the sulfonamides — for 
instance, the* viruses of trachoma, inclu- 
sion conjunctivitis, lymphogranuloma in- 
guinale ■ are the large viruses, those 
nearest to bacteria. Current trials of 
penicillin against various viral agents 
of human disease seem to repeat the gen- 
eral failure of the sulfonamides. Some 
recent experimentation suggests an ap- 
parent but not a dramatic response to 
penicillin on the part of experimental psit- 
tacosis, again one of the larger viruses. 

Stanley observes 31 that thus far only 
two basic procedures have contributed 


to the control of virus diseases, i. e., 
vaccination with active virus (the 
active virus either modified by pas- 
sage through an unnatural host ; or 
unmodified but injected by an unnatural 
route ; or used, unmodified, with immune 
serum) resulting in an immunity de- 
pending upon the production of the virus 
in the host; and vaccination with in- 
activated virus, a development that is 
more or less recent, because of the per- 
sistent belief that inactive virus is inade- 
quate to produce immunity. The present 
trend is to attribute past failures in the 
use of vaccination with inactive virus to 
inadequate dosage, or to faulty inactiva- 
tion, too little exposure of the virus to 
irradiation or formaldehyde leaving it 
active, and too great exposure decreas- 
ing the antigenicity and immunizing po- 
tency of the resulting vaccine. 

Immunity in Virus Diseases — Un- 
derstanding of immunity to virus disease 
has, as Francis recently pointed out, 
required constant modification as infor- 
mation has developed. In virus, as in 
bacterial immunity, a hopeful trend is to 
lay less stress on specific conclusions as to 
the definite length of immunity possible 
in the various virus diseases, and to 
stress more the influence upon immunity 
of such factors as the mode of infection, 
the character of the disease, strain dif- 
ferences, and the availability of anti- 
bodies as at the portal of entry. On 
many levels, scattered studies, most of 
them still far from the possibility of 
practical application, concern factors that 
may influence the nature of virus im- 
munity as, for instance, the observed 
interference of one virus with infection 
by another (interference phenomenon) ; 
and the surprising observation that mal- 
nutrition has appeared, in certain experi- 
mental poliomyelitis studies, to increase 
rather than decrease resistance. 
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On the moot question of what deter- 
mines the duration of virus immunity, 
Francis, somewhat challenging the pro- 
posal that the duration of immunity is 
determined by the continued presence or 
absence of virus in the recovered animal, 
leans rather to the idea that the avail- 
ability of antibodies is the deciding in- 
fluence. Francis thinks it is important 
to consider the protective action of anti- 
bodies in terms of whether the agent 
attacks cells which are comparatively 
extravascular or cells intimately asso- 
ciated with the circulating blood; cells 
ready reached by outside agents, or 
accessible chiefly via the vascular system. 
“If the virus effects its entry into an 
environment where antibodies are read- 
ily available, it is prevented from estab- 
lishing itself, either locally or at a dis- 
tant point, and immunity to infection 
obtains; the protection of specific cells 
results in general immunity. If anti- 
bodies are not effective at the portal 
of entry but are present in the circulat- 
ing blood,' infection can take place with 
or without characteristic signs of the 
disease. When the injury at the portal 
of entry constitutes the essential mani- 
festation of virus action, both infection 
and clinical disease occur though the 
latter may be limited in extent; when 
the establishment of virus at the primary 
site constitutes merely the starting point 
for its dissemination to distant tissues 
where the conspicuous damage takes 
place, infection occurs but the typical 
disease is prevented.” 

Primary Atypical Pneumonia — 
Careful observers of many cases of pri- 
mary atypical pneumonia dissent from 
the frequently expressed theory that, 
since the mortality from this disease 
remains low, it is not a stern challenge 
to medical practice. In spite of the 
technically low mortality rate, this syn- 
drome ranks high in the list of disabling 


diseases and its complications and se- 
quelae are not yet thoroughly under- 
stood. Dingier™ director of the Army’s 
Commission on Acute Respiratory Dis- 
eases, in summarizing the status of re- 
search on the etiology of this syndrome, 
observes that it “may he produced in 
its essential characteristics by a variety 
of agents, including bacteria, fungi, rick- 
ettsia, and viruses.” Supporting the 
suspicion that a virus is the etiologic 
agent was the finding of the Commis- 
sion (in its third attempt to transmit 
the disease to human volunteers, an 
attempt successful in infecting a propor- 
tion of those inoculated), that “primary 
atypical pneumonia is at least initiated, 
if not caused hv a filter-passing agent, 
presumably a virus.” 

Considering the traditional stress on 
the imperative need of x-ray diagnosis 
in this condition, there is interest now 
in the observation of various observers 
that many cases of primary atypical 
pneumonia present an x-ray appearance 
not easily distinguishable from pneumo- 
coccic or other bacterial pneumonias, 
and that the clinical symptoms, the clin- 
ical course, and the laboratory findings 
must be taken into account with the 
interpretation of the x-ray. ( lolden, 
analyzing the pathologic anatomy in 
twenty-one of ninety cases of “atypical 
pneumonia, etiology undetermined,” col- 
lected by the Central Pathologic Labora- 
tory of the United States Army, stresses 
the need of routine x-ray and correct 
interpretation for the recognition of 
the acute interstitial pneumonitis of pri- 
mary atypical pneumonia. Various work- 
ers stress the need of a chest roentgeno- 
gram, not only at the discharge of a 
patient but also at a later period. This 
counsel suggests recognition of the haz- 
ards of the characteristic sequelae of 
primary atypical pneumonia. 
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Treatment remains symptomatic; 
neither sulfonamides nor penicillin in- 
fluences the course of this syndrome. 

Influenza — While routine use of in- 
fluenza vaccination for individuals has 
certainly not yet been achieved, there is 
accumulated evidence that mass vaccina- 
tion is effective : The two large scale 
trials made in 1943-44 by the Army’s 
Commission on Influenza and the Inter 
national Health Division of the Rocke- 
feller Foundation demonstrated a reduc- 
tion in attack rate of 25 and 35 per cent 
respectively, in comparison with unvac- 
cinated controls. But the vaccination is 
effective only for short periods of time, 
ranging according to various estimates 
from a month to eight weeks. Numerous 
articles 34,35,38 in the 1945 literature 
evaluate the data now available on these 
large-scale trials. The June 1945 issue 
of the American Journal of Hygiene re- 
views the findings of the several labora- 
tories that cooperated. Francis, in the 
opening article, expresses the belief that 
all the data available through the Army 
Commission’s studies 

“Show for the first time clearly that subcu- 
taneous vaccination of a human population with 
inactivated influenza virus vaccine exerts a pro- 
nounced effect upon the susceptibility to influ- 
enza A, during an epidemic of high inci- 
dence. . . ,”3« 

Investigative work continues to ex- 
plore the relative merits of various 
strains for use in vaccines, the amount 
of virus that can be used without toxic 
effect, the methods and materials that 
may prolong the present limited period 
of immunity, the possibility of strength- 
ening and lengthening immunity by mul- 
tiple rather than single doses, or by the 
use of adjuvants of various kinds with 
the vaccine virus. 39 

Poliomyelitis — There is continued 
emphasis on the alimentary tract as at 
least one important route of infection. 


Pertinent to this thesis is the accumu- 
lated evidence supporting the long-stand- 
ing suspicion of epidemiologists that flies 
may act as vectors for the virus. The 
New Haven workers, Paul, Ward, et al., 
who have long been interested in the 
finding of the poliomyelitis virus in sew- 
age and feces, conclude that their experi- 
ments in feeding to chimpanzees food 
exposed to flies in the homes of patients 
in recent poliomyelitis epidemics (in 
North Carolina, New York, and New 
Haven) “seem to remove any doubt that 
food exposed to flies ... in an epidemic 
area may acquire a quantity of polio- 
myelitis virus sufficient to produce in 
chimpanzees by oral administration a 
nonparalytic infection or asymptomatic 
carrier state. . . . ” 40 

While, in therapy, the controversy on 
the Kenny method still exists, there is 
perhaps a tendency toward greater ob- 
jectivity in comparing the results of all 
available methods including hers. Green, 
director of clinics for the Harvard Infan- 
tile Paralysis Commission, after compar- 
ing a series of twenty-three cases treated 
in 1941 by the method evolved by the 
Commission with a series of twenty-one 
cases treated in 1943 by the Kenny 
method, arrived at no striking compari- 
sons. In a summary evaluation of im- 
provements a year after onset, the fig 
ures given suggest a slightly better 
result with the Commission’s method, 
but Green adds that the “differences 
are not interpreted as necessarily sig- 
nificant” and are “within the limits of 
variation which will be found in com- 
paring two groups of patients treated 
by the same method.” His general con- 
clusion is that while the Kenny method 
is not revolutionary in its results, “from 
my experience with this method, certain 
modifications in treatment have arisen 
which seem to be helpful in certain 
phases of the disease.” 41 This is less 



222 


ACUTE INFECTIOUS DISEASES 


positive than Krusen’s observation (of 
several years ago) that the enthusiasm 
for the Kenny procedures "seems to be, 
to a large degree, warranted.” In any 
case, an increasing number of students 
of poliomyelitis, without attaching to 
muscle spasm the etiological importance 
which Sister Kenny ascribes to it, tend 
to feel that her treatment has served a 
valuable purpose in stimulating the in- 
vestigation of the mechanism of muscle 
spasm and the rationale of physical 
therapy in the treatment of poliomye- 
litis. 

There is no recent conclusive data 
on the use of neostigmine for the relief 
of muscle spasm or on nerve crushing ; 
both procedures are known to be under 
trial in several clinics. 

Measles — Since the morbidity rate of 
measles has not shown the decline of 
other infectious children’s diseases, it is 
natural that investigative work should be 
directed toward the possibility of con- 
ferring passive immunity, through the 
use of convalescent serum, McKhann’s 
placental extract and, to a more lim- 
ited degree, normal adult serum. The 
importance of gamma globulin, as the 
most recent addition to this list, lies 
(1) in the higher concentration of anti- 
bodies that can be achieved in frac- 
tionated serum; and (2) in its greater 
availability (increased by the release in 
July, 1944, of surplus immune serum 
globulin for measles, designed for the 
armed forces). Large-scale public health 
experiment has now supplemented the 
first preliminary clinical studies dem- 
onstrating the value of gamma globulin 
in the modification or prevention of 
measles. 42 No final conclusions are 
drawn yet on. its relative efficacy, as 
compared with convalescent serum, nor- 
mal adult serum, or McKhann’s pla- 
cental extract. Gamma globulin as now 
prepared must not be used intrave- 


nously. Stokes and his associates, and 
laneway, agree substantially as to dos- 
age for children (0.1 to 0.075 cc. per 
pound of body weight, by intramuscular 
injection, given as earl}’ after exposure 
as possible, for protection; and, for 
modification, one fourth the protective 
dose, on the fourth or fifth day after 
exposure) . 

Rubella (German measles) — The 
current year notes no addition of data 
to that of the last three years, regarding 
the congenital malformations, especially 
of the eye and heart, reported to occur 
in children born of mothers who have 
had German measles during pregnancy. 
There is reason, however, for careful 
clinical observation and record of such 
sequelae to this condition, traditionally 
regarded as one of the most innocuous 
of the virus infections. 'Pile possibility 
that other viruses may also constitute 
a hazard to the fetus in maternal virus 
infections during pregnancy has been 
related to the special susceptibility of 
embryonic tissues to viruses, illustrated 
by the wide current use of the chick 
embryo as a culture medium for many 
of them. 

Yellow Fever— -There arc no signifi- 
cant additions to the work on yellow 
fever vaccination since the Army’s Spe- 
cial Commission, investigating postvac- 
cinal (yellow fever) jaundice, following 
28,585 cases (with 62 deaths), after the 
use of serum-based vaccines in the 
United States Army, recommended that 
only serum-free vaccines be employed. 
An aqueous-based vaccine is now used. 

Infectious Hepatitis -- Although it 
is generally assumed that both infectious 
hepatitis and postvaccinal hepatitis are 
caused by a virus, and although both in- 
fections have been experimentally trans- 
mitted to human volunteers by the injec- 
tion of substances taken from patients, it 
has not yet been demonstrated conclu- 
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sively that a virus is the cause of either 
or both conditions, or that the viruses 
causing the two conditions are identical. 
There are now’ as there have been for 
the last two years, several schools of 
thought: Those that believe that both 
conditions are caused by a virus, but 
that the viruses are distinct; and those 
that believe infectious hepatitis and post- 
vaccinal jaundice are both due to the 
same or, as Findlay et al. put it, on 
the basis of complement fixation, in a 
series of clinical, epidemiological, patho- 
logical, and immunological studies, “very 
closely allied agents.” In a different di- 
rection, the International Health Divi- 
sion of the Rockefeller Foundation points 
out that neither the epidemic nor the 
serum type of jaundice has been trans- 
mitted to experimental animals and, 
while there are many points of similarity 
in their clinical features, there is as yet 
no experimental evidence that the two 
are identical, and that the possibility of 
a toxic factor “operating alone or to- 
gether with a viral agent has not been 
excluded." There seems to be general 
agreement that the incubation period 
differs in the two diseases : from twenty- 
five to thirty days for infectious hepa- 
titis, as against two to four months for 
postvaccinal jaundice . 43 One new ap- 
proach to infectious hepatitis is noted in 
the prophylactic use of gamma globulin 
during the incubation period : Havens 
and Paul note “a sharp difference in the 
rate at which jaundice occurred in the 
children inoculated with gamma globu- 
lin, as compared with a large group of 
uninoculated controls in the same insti- 
tution,” in an institutional outbreak of 
infectious hepatitis among children — 
among whom it is most common in this 
country, during ordinary times . 44 These 
workers, however, reflect the prevalent 
confusion, in observing that “there may 
be a number of different types of infec- 


tious hepatitis ... as well as a number of 
varieties of the related condition known 
as homologous serum jaundice,” a possi- 
bility which, they consider, prevents any 
assumption that the prophylactic injec- 
tion of gamma globulin would have the 
same results in all cases and all types 
of jaundice. 

The importance of the etiology of 
postvaccinal hepatitis goes far beyond its 
role as a complication of yellow fever. 
The increasing use of fractionated prod- 
ucts of serum and plasma — for blood 
transfusion, prophylaxis, and serother- 
apy — makes it important to consider, 
with reference to many other conditions 
besides yellow fever, how great is the 
hazard that jaundice may result from 
the use of serum and serum products. 
There have been scattered reports of 
jaundice following the use of pooled 
serum for measles, and of convalescent 
serum for mumps, of reconstituted dried 
human serum and of pooled human 
plasma for blood transfusion. Janeway, 
in reporting recent trials of gamma glo- 
bulin for measles, observes that while 
he has not yet found any cases of jaun- 
dice, careful observations and records 
should be kept to establish the absence 
of jaundice following the use of gamma 
globulin in measles. 

Dengue — The general view is that 
there is little danger of introducing into 
this country, through soldiers returning 
from fighting fronts in the tropics, strains 
of dengue virus more virulent than the 
mild form endemic in some Gulf states. 
Sabin and Schlesinger 45 record one 
more step toward the achievement of a 
prophylactic vaccine against dengue in 
their demonstration that the mouse- 
passaged virus with which they have 
been working is indeed dengue, since 
its injection into human volunteers pro- 
duced the disease. They note the rapid- 
ity with which dengue spread from one 
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island to another, in one Pacific epi- 
demic, and its final appearance in Hawaii, 
in which it had not been known before 
in epidemic form. 

DDT has once more demonstrated its 
value in the control of insect-borne dis- 
eases: During the taking of Saipan, 
plane-spread DDT was effective, with 
improved sanitary measures, in control- 
ling the rapid spread of an epidemic of 
dengue among our troops. 64 

Spirochetal Infections 

Syphilis — The age-long search for 
effective chemical treatment of syphilis — 
involving the exploration of mercury, 
the arsenic-heavy metals, penicillin — can- 
not yet be said to have ended. 

Status of Heavy Metal Therapy — 
Since the reinvestigation of the value of 
massive doses of arsenicals, given over 
a short period of time, begun in this 
country in 1933, the method has been 
tried in a number of clinics. A final 
evaluation of the method as carried out 
by 22 cooperating clinics published in 
1944 by the United States Public Health 
Service analyzed 4351 intensive treat- 
ments completed in 5 or 6 days. Al- 
though one method, arsenicals injected 
by the multiple syringe technic com- 
bined with bismuth and artificial fever, 
is reported to have produced 85 to 90 
per cent cures in early syphilis, and 
70 per cent cures in secondary syph- 
ilis, the toxic manifestations were seri- 
ous. Moore, 15 summing up the result 
of the work of the Cooperative Clinical 
Group, observes, 

“. . . as late as June, 1943 — only a short 
seventeen months ago — there was still disagree- 
ment among doctors as to the best manner of 
treating even the simplest form of syphilitic 
infection, the acute early stages of the disease.” 

A. B. Cannon, in the previous year, 
had had no hesitation, after treating 332 
cases of early syphilis by the massive 


technic, compressed into 5 to 6 days, in 
disposing of the treatment as “ineffec- 
tive, dangerous, expensive, and alto- 
gether impractical.” With regard to the 
most effective period into which treat- 
ment can be compressed, Moore, 15 com- 
menting upon Eagle’s evaluation of the 
treatment of 4823 cases of early and 
latent syphilis, emphasizes the point that 
the lengthening of the treatment period, 
from 10 days or less to from 10 to 12 
weeks, reduced the mortality rate from 
1 :200 to 1 :3000. With regard to the 
comparative efficacy of mapharsen alone, 
and mapharsen combined with bismuth, 
Eagle’s evaluation noted that while 
mapharsen alone gave a poor response, 
triweekly injections of 1 mg. of maphar- 
sen per kilogram when combined with 
0.2 gm. of bismuth gave a good response 
in over 80 per cent, with 82 per cent 
showing a good response in a nine-week 
treatment period, and 85 to () 0 per cent 
showing a good response when the treat- 
ment period was prolonged from nine to 
twelve weeks. A modification of this 
schedule (with more bismuth and a treat- 
ment period shortened to twenty days) 
was put into effect by one group of med- 
ical officers of the United States Army 
in the European theater of operations. 1 ® 
In the 435 cases followed for four months 
or longer, the authors judged the* results 
to be equal to those from more pro- 
longed methods. The Army’s rapid treat- 
ment (bismuth-mapharsen) extends over 
twenty-six weeks. 

Penicillin- The announcement a few 
years ago by Mahoney. Arnold, and 
Harris that penicillin appeared to cure 
primary syphilis in rabbits and man has 
naturally been followed by further in- 
tensive investigation. The clinical trial 
of penicillin in syphilis has, during the 
war years, been going forward in some 
twenty-five civilian clinics and in Army, 
Navy, and Public I fealth Service estab- 
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lishments with the cooperation of the 
Office of Scientific Research and Devel- 
opment and under the general auspices 
of the Penicillin Panel appointed by the 
Subcommittee on Venereal Diseases of 
the National Research Council. A few 
reports of clinical investigations are be- 
ginning to appear. Since early syphilis 
and neurosyphilis constitute major prob- 
lems in the armed forces and, since re- 
sults of the treatment in these conditions 
are more easily assessed than those in 
late syphilis, the first studies have dealt 
with these aspects of the infection. 15 
Among these studies, an analysis 17 of 
six cases of syphilis resistant to arsenic- 
bismuth treatment (cases of early syph- 
ilis with psoriasiform lesions) notes 
sterile lesions in from ten to twenty-six 
hours. The injections were given at 
intervals of from three to four hours 
day and night for eight days, and con- 
sisted of 2,400,000 units in 60 mg. of 

40.000 units each. Another study 18 of 
106 cases of symptomatic neurosyphilis, 
70 of which were followed from 4 to 12 
months after therapy, showed improve- 
ment in 28 cases, no change in 37, a 
worsening of the condition in 5, the 
greatest improvement being noted in 49 
with general paresis. No striking differ- 
ence, however, was noted between these 
results and those achieved by older 
methods. In this case, the penicillin 
injections were given 3 hours apart, 

300.000 units in 60 intramuscular injec- 
tions, with fever therapy. 

The results of penicillin therapy in 
early syphilis seem to have the unquali- 
fied approval of the workers concerned. 
Of its use in late syphilis, Stokes 10 
observes that while penicillin appears to 
achieve almost miraculous results, the 
mechanism of its action is not under- 
stood : 

“. . . Penicillin, as sodium salt of an as yet 
incompletely analyzed and understood sub- 


stance, is an effective therapeutic agent in the 
treatment of late syphilis. Under conditions 
not yet clearly defined, it produces transforma- 
tions symptomatically and serologically without 
reaction, or even serious inconvenience to the 
patient, which are equal if not superior to those 
obtained by long and arduous procedures in- 
volving arsenicals and heavy metals.” 

Solomon and his associates 18 believe 
that the time has not yet arrived for the 
general use of penicillin in neurosyphilis. 
Other workers, 20 observing that there 
have been no available reports concern- 
ing the use of penicillin in cardiovas- 
cular syphilis, report that they were 
forced to discontinue therapy in two 
patients with syphilitic aortitis because 
of untoward effects. 

The chief disadvantage of the concen- 
trated treatment of syphilis with peni- 
cillin as noted by investigators is the 
necessity for intramuscular injections at 
frequent intervals night and day. In 
the natural effort to meet this difficulty, 
there have been developed during the 
past few years, for instance, by Roman- 
sky and his colleagues, suspensions of 
penicillin in substances that prolonged 
markedly the therapeutic blood concen- 
tration of penicillin. Peanut oil, sesame 
oil, cottonseed oil, castor oil, and prota- 
min zinc all affected a prolongation of 
action of penicillin. The best results 
were obtained with a mixture of peanut 
oil and beeswax. More recently, inves- 
tigators at Cornell 21 have tested various 
inhibitors of absorption in relation to 
the prolongation of action of penicillin. 
They set an arbitrary standard of serum 
concentration of 0.078 unit per cc. The 
beeswax suspensions gave the best re- 
sults in their experience. Office treat- 
ment of syphilis by penicillin must ob- 
viously await the demonstrated success 
of these efforts to prolong its action. 

Herrell 22 and other workers in the 
penicillin therapy of syphilis warn that 
sufficient time has not elapsed for a 
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genuine evaluation or for an apprecia- 
tion of the complex factors involved. 
Moore 15 stresses the need of taking 
deeply into account all the puzzling 
questions that involve “the time-dose 
relationship,” the route of administra- 
tion, the need of combining penicillin 
with other drugs, or other nonspecific 
methods of treatment. 

Serodiagnosis of Syphilis — The chal- 
lenging problem caused by the familiar 
false positive reactions in the comple- 
ment fixation test for syphilis acquires 
greater importance with the increase of 
mass surveys of population groups to 
determine the incidence of syphilis. 
While it is known that malaria, leprosy, 
tuberculosis, some virus infections, etc., 
do sometimes produce false positive re- 
actions, the rate of these reactions is 
not known. 23 An extensive series of 
investigations aiming at the discovery, of 
means for differentiating false positive 
and true syphilitic sera, initiated by 
Eagle and his colleagues 23 was incon- 
clusive : It was not found possible to 
make a true distinction in a single in- 
stance. The same objective has led to 
attempted purification of syphilitic anti- 
body and its study by methods of pro- 
tein chemistry. Investigators at the 
Neurological Institute, Columbia Uni- 
versity, 21 obtained the antibody protein 
dissociated from specific floccules. Ultra- 
centrifugal analysis showed that the 
antibody was associated with both a 
light and a heavy globulin component. 
Electrophoresis, ultracentrifugation, and 
purification failed to show any signifi- 
cant differences between a number of 
syphilitic and false positive sera. Non- 
specific methods were also tried by 
investigators at Duke University. 25 
These included studies of true syphilitic 
and false positive sera by electrophoretic 
analysis, fractionation, inhibition, and 
redispersion, differential inactivation by 


heat, and adsorption on Ca phosphate. 
Differences obtained are looked upon as 
significant with regard to the possibility 
of developing a practical method of 
differentiation. 

Yaws — Illustrative of current trials 
of penicillin in yaws is the trial in a 
small Army series 25 in which penicillin 
is reported to have caused a disappear- 
ance of Treponema pertenue from cuta- 
neous lesions in seventeen cases of pri- 
mary and secondary yaws, the organism 
disappearing within sixteen hours in 
sixteen cases, and within forty hours in 
the seventeenth. 

Leptospirosis Icterohemorrhagica 
(Weil’s Disease) — The effectiveness of 
penicillin in syphilitic infections has led 
naturally to the investigation of its effect 
on Weil’s disease, the mortality from 
which in human infections has been esti- 
mated as between 10 and 48 per cent. 22 ’ 27 
Studies of the effect of penicillin on 
experimental infections suggest a notable 
reduction in mortality rate, with indica- 
tions that the value of penicillin in the 
experimental disease in animals de- 
pended upon administration very soon 
after the infective dose. 

Protozoan Infections 

Malaria Unquestionably the mortal- 

ity rate in malaria within the 1 ’nited 
States has tended to decrease. Faust, 
Scott, and McDaniel 28 have assembled 
figures that show great progress in the 
control of malaria in the United States 
during the years from 1 940 to ]<J43. The 
same workers show, on the basis of fig- 
ures from forty-seven states, that at least 
a 1 per cent incidence of malaria prevails 
throughout a considerable proportion of 
the South — an incidence, roughly, of 
300,000 out of an estimated population 
of 30,000,000. These workers refer to 
a chart issued by the Office of the Sur- 
geon General of the United States Army 
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indicating that the malaria admission 
rates for home troops has been consid- 
erably less than 1 per 1000 since early 
1942, “while that for the entire Army 
overseas has fluctuated essentially under 
50 per 1000, except for the year 1943 
when it climbed for a time to slightly 
over 150.” 28 In spite of this evidence 
of decrease on all fronts, Faust and 
others hold the view that so long as the 
returning men harbor the gametocyte 
stage of the parasite and so long as 
Anopheles mosquitoes have access to 
these malaria cases, so long does it re- 
main possible that tropical strains of 
the disease could become established in 
this country. As to how serious this 
hazard is, opinion is divided. The Com- 
mittee on Epidemiology of the National 
Malaria Society, 29 expressed, in the 
current year, its view that the importa- 
tion of malaria strains is not likely to 
have a marked effect on the current 
downward trend of malaria in this coun- 
try, “although its influence may be felt 
for several years after demobilization.” 

There is no doubt that most of the 
returning individuals with relapsing ma- 
laria will be infected with P. vivax. This 
is based upon the established fact that 
atabrine, which has been extensively 
and regularly used in suppressive treat- 
ment, destroys the relatively short-lived 
P. falciparum.-”’* 0 

On the two possible lines of attack, a 
direct attack on the human plasmodia 
by chemotherapy, and an indirect attack 
through control of mosquito vectors : 
Bradley, of the Public Health Service, 
believes that, although the attack on the 
parasite in the human host is the most 
logical, the fact that no chemotherapeu- 
tic or immunological agent has yet been 
found that will prevent infection or kill 
the parasites in vivo makes control 
through the eradication of mosquito vec- 
tors more promising. 31 On the other 


hand, the committee of the National Re- 
search Council, representing the co- 
operation of the Army, Navy, United 
States Public Health Service, and the 
Office of Scientific Research and Devel- 
opment, responsible for the direction of 
work on malaria control, agreed that 

. an attempt to control malaria through 
the vectors was a long-time project, and that 
the immediate attack on malaria control will 
have to be with chemotherapeutic agents.” 

This line of attack was put into effect 
by the Board for the Coordination of 
Malarial Studies, a joint body composed 
of representatives of the Army, Navy, 
Public Health Service, Office of Scien- 
tific Research and Development, and the 
National Research Council, by setting 
up four subcommittees (Panel on Syn- 
theses, Panel on Biochemistry, Panel on 
Pharmacology, Panel on Clinical Test- 
ing), each with large groups of out- 
standing scientists, for the production 
and clinical testing of antimalarials. 

A practical course that should be fol- 
lowed by physicians faced with the prob- 
lem of malaria in returned Army per- 
sonnel was outlined several years ago 
by Sawyer of the International Health 
Division of the Rockefeller Foundation, 
who stressed the need of definite pro- 
cedures to assure the use of existing 
knowledge by medical practitioners gen- 
erally. One of his recommendations is 
that the malaria patient, on discharge 
from a military hospital, should be noti- 
fied in writing of the diagnosis and the 
species of plasmodium involved and 
should be instructed to consult a physi- 
cian and show him the communication 
on the occasion of any subsequent illness 
within a year. Distinctly in order in this 
connection is the detailed information 
published in Circular Letter No. 153, 
from the Office of the Surgeon General 
of the Army, dated August 19, 1943, 
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and War Department Medical Technical 
Bulletin No. 56, dated July 3, 1944. 

Facilitation of the diagnosis of malaria 
has been the objective of two lines of 
work. Metcalf and his co-workers 32 have 
applied fluorescent microscopy to the ex- 
amination of blood smears for plasmodia, 
using fluorescent dyes as histological 
stains. The smears are then irradiated 
by ultraviolet rays which produce, in 
effect, a light source in the microscopic 
object itself. This produces a dark field 
in which the parasites appear as lumi- 
nous bodies within the dark outlines of 
erythrocytes, recognizable even in a 
rapid scrutiny of the slide. 

Other investigators are continuing 
efforts to produce an effective antigen 
for complement fixation tests for diag- 
nosing malaria. Heidelberger and his 
associates have prepared an antigen from 
P. gallinaceum. Recently they have 
found that many human malarial sera 
which fail to react with this antigen 
fix complement strongly with an antigen 
prepared from normal human stromata. 
This reaction is, in effect, reasonably 
disease-specific for malaria, since in 
thirty-two normal and eighty-one patho- 
logical sera, only four probable false 
positive reactions were found in the 
latter group. In patients with chronically 
relapsing vivax malaria, the normal hu- 
man stromata antigen is as sensitive as 
the gallinaceum antigen and is prepared 
more easily. 

Drugs in Malaria — The outstanding 
positive advance in the drug treatment 
of malaria during the war years has been 
the wide experience gained in suppres- 
sive treatment with quinine and afa- 
brine (quinacrine). The sharp limita- 
tion of the supplies of quinine has made 
atabrine an enforced choice. This, how- 
ever, according to McCoy, 33 has been 
an advantage, for 


“Atabrine has proved much more effective 
than quinine for suppression of malaria and, 
in general, is better tolerated and preferred by 
troops.” 

So far as is known, the administration 
of small suppressive doses can be con- 
tinued indefinitely without ill effects but 
the requirement varies among individ- 
uals and at different times in the same 
individual. Experimental work with ata- 
brine and the extensive experience with 
its clinical use during the war years 
have, according to Shannon and Earle, 55 
established that “its antimalarial activity 
at any time is a simple reflection of its 
concentration in the plasma.” Initial 
doses of the drug, according to them, 
must be high enough to insure a high 
initial plasma drug concentration* and 
an abrupt therapeutic effect. The best 
therapeutic effect is gained from a 
plasma drug level of 30 mg. per 1000 
cc. maintained for four days or more. 
For all but the exceptional individual, 
the recommended dosage schedule is, 
according to these authors: 

“. • . 0.2 gm. doses of quinacrine . . . given 
at the time of the diagnosis of malaria, and at 
four-hour intervals until a total of 1.0 gm. has 
been given. Thereafter, it should be continued 
at a dosage level of 0.1 gm. three times daily 
for a total period of seven days.” 

The work on drugs conducted under 
the sponsorship of the Committee on 
Medical Research of the Office of Scien- 
tific Research and Development has been 
extensive, involving many laboratories 
and clinics, but war policy restricting 
publication of the results of these studies 
is still operative. As a part of this work, 
approximately 1200 compounds were 
studied at the University of Michigan 
School of Public I fealth during 1944 
for curative or prophylactic action in 
experimental malaria. Investigators in 
the Laboratories of the International 
Health Division of the Rockefeller Foun- 
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elation have cooperated with investiga- 
tors working under Fieser in the Har- 
vard chemistry department in a study 
of a series of compounds entirely differ- 
ent from the known antimalarial drugs. 
Some of the new series of synthetic 
compounds demonstrated to be highly 
effective in avian malaria have been dis- 
appointing in trials on human malaria 
because the compounds apparently suffer 
metabolic degradation to a greater ex- 
tent than in the test animal. These find- 
ings led to further studies on the metab- 
olism of other compounds of the series 
in human subjects and thus to a means 
of discovering compounds superior to 
those first tried. 

The use of plasmochin for therapy 
and suppressive treatment has given 
evidence of dangerous toxicity. Accord- 
ing to recent reports of Army experi- 
ence, the drug is not safe for use either 
in the field or in hospitalized patients. 
Clark, director of the Gorgas Memorial 
Laboratory in Panama, found in 1944 
that the usual dose of 0.01 gm. three 
times a day for five days produced toxic 
effects in one out of ten patients. He 
also believes that no benefit was derived 
from its use as a gametocide or as a 
suppressive in the field. Two members 
of the United States Army Medical 
Department in the same year note that 
of 846 cases hospitalized for falciparum 
malaria and treated with the same dose 
of plasmochin, twenty-four had to be 
readmitted, suffering from toxic effects. 
They regard the individual reaction to 
plasmochin as inconsistent and unpre- 
dictable and convalescence from toxemia 
as slow. 

If a specific drug that will actually 
cure or prevent malaria has been discov- 
ered, it has not yet been announced. 
As an evaluation of the present status 
of antimalarial drugs, the special report 
published in the spring of 1945 by the 


Board for the Coordination of Malarial 
Studies, is pertinent: 

“While quinine and atabrine (quinacrine) 
are very efficacious drugs in suppressing the 
clinical attacks of vivax malaria, neither is 
capable of eradicating the disease completely 
once a person has become infected. . . . 

“The large number of men returned to the 
United States with recurring attacks of this 
type of malaria attests the incomplete worth of 
available drugs against this disease. . . .” 

Prophylactic Vaccine — Work on anti- 
malarial vaccines is going forward in 
several centers but in the absence of 
human tests, the use of antimalarial vac- 
cines with various adjuvants in ducks 
and monkeys 56 does not, as yet, change 
the conclusion reached a few years ago 
by Coggeshall: 

“The acquisition of immunity following the 
inoculation of killed malarial organisms is only 
demonstrable under exceptional conditions. . . .” 

Danger of Importation of Other 
Parasitic Infections 

There are naturally no reliable esti- 
mates (and opinion is divided) as to the 
degree to which the return of the mili- 
tary personnel from tropical areas, and 
increased traffic with these areas, will 
result in a mounting incidence of para- 
sitic diseases (protozoan, metazoan, my- 
cotic), already known in this country, 
as amebiasis, or in the introduction of 
infections not previously found in the 
civilian population, or occurring only in 
occasional and limited instances. The 
most recent research projects developed 
by the Committee on Wartime Tropical 
Medicine, of the National Research 
Council, according to Meleney, 37 have 
especially dealt with leishmaniasis', ame- 
biasis, and, of the helminthic infesta- 
tions, filariasis and schistosomiasis. Pre- 
ventive efforts look largely to the only 
prophylactic measure now practicable, 
control of vectors, e. g., the elimination 
of mosquitoes from areas where indi- 
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viduals returning to this country infected 
with filariasis might serve as a reservoir 
of infection ; study of domestic snails as 
possible vectors of schistosomiasis ; study 
of domestic species of Phlcbotomus 
(sand flies) as possible vectors of leish- 
mania. With reference to the tsetse fly, 
responsible for the transmisison of the 
trypanosomes gambiense and rhodesieusc, 
which cause “African sleeping sickness," 
and of the blood-sucking cone-nosed hug 
responsible for the transmission of the 
Trypanosoma cmzi , causing C'lmgas’ dis 
ease, Sawyer recommends disinsectiza 
tion of airplanes and ships for an indefi 
nite time in the postwar period to prevent 
introduction of these insects into the 
western hemisphere. 

The mycotic infections often met in 
fulminating form in tropical areas dur - 
ing the war years are regarded as nearly 
all world wide in their distribution. 
Under the auspices of the National 
Research Council, investigators at the 
Duke University Medical .School have 
prepared a Manual of Clinical My col 
ogy, covering the pathological processes 
caused by the pathogenic fungi, and 
emphasizing the need of considering tin- 
possibility of fungi in the differential 
diagnosis of “practically every obscure 
infection.” 60 
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CARDIOVASCULAR SYSTEM 

Albert W. Bromer, A.B., M.D. 


Coronary Artery Disease 

Relationship of Effort to Acute 
Myocardial Infarction — The question 
of the relationship of effort to acute myo- 
cardial infarction is of considerable im- 
portance in diagnosis as well as in proper 
clinical management. Legal decisions in 
civilian life and the line of duty determi- 
nation in military service are often vitally 
affected. From observations in many 
Army hospitals, it is the opinion of 
Blumgart 1 that a causal relationship ex- 
ists between strenuous effort and attacks 
of acute myocardial infarction. Most 
military personnel are called upon to 
undertake strenuous effort and, particu- 
larly in the case of some officers from 
civilian life, such effort is often decidedly 
unaccustomed. The incidence of acute 
myocardial infarction in the Army has 
been notable, and in many instances there 


has been a definite history of .unusual 
physical exertion a short time before- 
hand. 

The clinical criteria which must be 
satisfied to demonstrate a relationship 
between strenuous effort and myocardial 
infarction are (a) the development and 
increase of cardiac symptoms, such as 
pain or substernal distress during or 
immediately following unusual effort ; (b ) 
continuation of the symptoms after ces- 
sation of effort; (c) presence of clinical 
signs and symptoms of acute myocardial 
infarction, and ( d ) the development of 
a characteristic electrocardiographic pat- 
tern of acute anterior, posterior, or lat- 
eral wall myocardial infarction. 

The pathologic mechanisms which in- 
duce acute myocardial infarction during 
or soon after effort are (a) subintimal 
hemorrhages or the rupture of an ather- 
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omatous abscess following strenuous 
effort and (b) the occurrence of relative 
ischemia brought about by strenuous 
effort and resulting in a need for in- 
creased blood flow which the arterioscle- 
rotic vessels are unable to meet. An ar- 
tery narrowed by arteriosclerotic changes 
may transmit sufficient blood for the 
ordinary needs of the myocardium but 
may not be competent to transmit the 
increased blood flow required by the 
heart during effort. Under such circum- 
stances the heart muscle suffers from 
relative ischemia, and if this is suffi- 
ciently prolonged, irreversible damage, 
i. e., infarction, results. Sudden death 
may be due to development of ventricu- 
lar fibrillation or cardiac standstill be- 
cause of myocardial ischemia in the 
absence of any fresh pathologic changes 
in the coronary arteries. 

Subintimal hemorrhages are not be- 
lieved to occur in a normal artery but 
take place only in an atheromatous lesion. 
Intimal capillaries, since they arise di- 
rectly from the lumen, are more liable 
to rupture in the presence of softening 
•due to an atheromatous lesion which 
allows the transient increased pressure 
of blood within the capillary attendant 
to exertion or emotion to dilate its walls 
to the extent of rupture. The fragility 
of the capillary wall may also be affected 
by anoxemia, by the presence of local or 
general toxic factors and by impaired 
nutrition. The formation of a hematoma 
within the wall of an artery may raise 
the intima and occlude the lumen par- 
tially or completely; in some instances, 
the hemorrhage may rupture the intima, 
exposing an open hemorrhagic wound, 
which constitutes a favorable site for the 
development of a thrombus. Subintimal 
hemorrhage and subsequent thrombus 
formation may develop gradually over a 
period of days or even a week or two 
and serve to explain some cases in which 


an appreciable interval separates the 
strenuous activity from the acute attack. 

Appreciation of the importance of 
effort or excitement as a precipitating 
factor in angina pectoris or acute myo- 
cardial infarction should prompt direct 
inquiry regarding all attendant circum- 
stances prior to the onset of the attack. 
The appearance of distress on exertion 
or under emotional stress should indi- 
cate a tentative diagnosis of angina pec- 
toris, coronary failure, or insufficiency, 
or myocardial infarction until such a 
diagnosis is excluded on the basis of 
further evidence. Aside from physical 
effort and emotional stress, other fac- 
tors, such as the ingestion of food or 
exposure to cold, which increase the 
work of the heart, may be of etiologic 
importance. If several days intervene 
between physical effort or other possible 
etiologic factors and the development of 
acute myocardial infarction, the relation- 
ship cannot be considered definite unless 
there is a continuity of symptoms bridg- 
ing the interval. 

Anoxia Test in Coronary Insuffi- 
ciency — In a study by Pruitt, Burchell, 
and Barnes 2 of 282 patients at the Mayo 
Clinic, each of whom presented some 
clinical evidence of angina pectoris (al- 
though in most instances this diagnosis 
could not have been made on the basis 
of clinical evidence alone), the results of 
the anoxia test, performed according to 
the method established by Levy, were 
electrocardiographically positive in 71 
cases (25 per cent). Seven healthy men 
with no history suggestive of angina pec- 
toris were used as controls ; and none of 
them showed significant electrocardio- 
graphic changes or experienced pain 
during the anoxia test. 

The test was performed under basal 
conditions. It was never performed in 
the presence of congestive heart failure 
or within four months after a suspected 
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cardiac infarction or more than once in 
twenty- four hours in the same case. By 
means of a reservoir bag and a mask, the 
patient breathed 10 per cent oxygen and 
90 per cent nitrogen. A tank containing 
100 per cent oxygen was included in the 
apparatus, and a flood valve permitted 
almost instantaneous replacement of the 
10 per cent oxygen mixture by 100 per 
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graphic changes ; in 29.9 per cent, the 
results of the test were completely nega- 
tive, and in 3.3 per cent, the test was 
unsatisfactory, f )f 108 cases with an 
equivocal history of angina pectoris, the 
test was electrocardiographically positive 
in 19.5 per cent; in 18.5 per cent, pain 
was occasioned during the test but there 
were no significant electrocardiographic 



Fig. 1 — The patient was a man aged 38. Six days prior to examination recurring episodes of 
pain in the chest suggestive of severe coronary insufficiency had occurred. The routine electro- 
cardiogram did not afford satisfactory evidence of recent infarction. Seven minutes after inhalation 
of the mixture of 10 per cent oxygen and 90 per cent nitrogen was begun the patient complained 
of slight pain in the left elbow. The electrocardiogram taken ten minutes after the test was begun 
is of particular interest because the changes recorded simulate those associated with acute infarction 
of the posterior portion of the left ventricle. 


cent oxygen. The usual period of obser- 
vation was twenty minutes. On comple- 
tion of the test, 100 per cent oxygen was 
given for from one to two minutes, a 
time adequate for the subsidence of 
cyanosis. 

Of ninety-two cases in which a history 
highly suggestive of angina pectoris was 
obtained, the test was electrocardio- 
graphically positive in 53.2 per cent; in 
19.6 per cent, pain was experienced but 
there were no significant electrocardio- 


changes ; in 50 per cent, the results of 
the test were completely negative; and 
in 12 per cent the test was unsatisfac- 
tory. Of eighty-two cases with few if 
any suggestions of a true anginal syn- 
drome, the test was electrocardiograph- 
ically positive in 1.2 per cent; in 11 per 
cent, pair occurred but there were no 
significant electrocardiographic changes; 
in 76.8 per cent, the results of the test 
were completely negative; and in 11 per 
cent the test was unsatisfactory. 
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In the majority of instances (66.2 
per cent) in which the test was electro- 
cardiographically positive, the only sig- 
nificant change consisted of a deviation, 
usually a depression, of the RS-T seg- 
ment, totaling 3 mm. or more, in leads 
I, II, III, and IVF. While depression 
of the RS-T segment, especially in leads 
IVF and IVR, was the commonest type 
of change in the positive test, striking 
elevation of this segment occurred in 
four cases. In three of these, elevation 
of the RS-T segment was most pro- 
nounced in lead III and was accom- 
panied by segmental depression in lead 
I (Fig. 5). Slight increase in height or 
decrease in negativity of the T wave in 
lead IVF or IVR is believed to be asso- 
ciated more frequently with a history 
suggestive of angina pectoris than is a 
depression to the isoelectric or diphasic 
level of a positive T-wave in these leads. 
Significant changes occurred in lead 
IVF and not in lead IVR in only two 
tests, and in lead IVR and not in lead 
IVF in only four tests. 

Twenty-five of the 289 tests were 
regarded as unsatisfactory because of 
unfavorable reactions. Nine patients had 
vasovagal reactions characterized by a 
fall in blood pressure associated with 
slowing of the pulse rate and, in some 
instances, with cold sweat, pasty color, 
and the appearance commonly seen in 
shock. In three instances, the test was 
discontinued because of nausea, and in 
four other cases it was discontinued be- 
cause of severe generalized discomfort 
or a request that the procedure be inter- 
rupted. Loss of consciousness occurred 
in three cases. In five cases the number 
of premature contractions increased dur- 
ing the test, and in eight additional cases 
this type of arrhythmia persisted un- 
changed throughout the period of oxygen 
want. Nodal rhythm developed during 
the test in two cases. In two cases there 


TABLE I 

Comparison of Mortality in Cases in 
Which Auricular Fibrillation Disappeared 
and in Those tn Which It Persisted 



Mortality 

<%) 

,247 (whole group) 

51.5 

84 (with auricular fibrillation) . 

79.8 

29 (in which arrhythmia 


disappeared) 

58.6 

55 (in which arrhythmia 


persisted) 

89.4 


was complete cardiac arrest, which in 
one case lasted for more than three sec- 
onds and in the other for exactly four 
seconds. 

The authors conclude that the anoxia 
test is not a laboratory short cut to the 
diagnosis of coronary sclerosis but is a 
means of substantiating a diagnosis of 
angina pectoris based on fairly convinc- 
ing clinical evidence. Negative results 
should not be accepted as evidence of 
adequate coronary circulation. Use of 
the test should be restricted to cases in 
which (1) serious disagreement regard- 
ing diagnosis has occurred and (2) the 
establishment of a definite diagnosis is 
of such importance that acquisition of all 
helpful evidence is imperative. 

Treatment o£ Auricular Fibrilla- 
tion Occurring with Myocardial In- 
farction — In a study of eighty-four 
patients, made by Askey and Neurath 3 
at the Los Angeles County General Hos- 
pital, auricular fibrillation in associa- 
tion with myocardial infarction has been 
found to be a hazard in regard to 
both the incidence of systemic arterial 
emboli and the mortality rate. The 
eighty-four patients represented an in- 
cidence of auricular fibrillation of 7.7 
per cent among 1247 patients with 
myocardial infarction admitted to the 
hospital. The mortality among the 1247 
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TABLE II 

Relation of Time of Development of 
Auricular Fibrillation to the Disap- 
pearance or Persistence of the 
Arrhythmia 


Relation to Time 
of Myocardial 

I nfarction 

Auricular 

Fibrillation 

Mor- 

tality 

Dis- 

appeared 

Per- 

sisted 

8 (preceded). . . . 

1 

7 

99.0 

41 (coincident) . 

1 

40 

81.8 

35 (followed) .... 

27 

8 

72.0 


patients with myocardial infarction dur- 
ing their hospitalization (about one 
month) was 642, a rate of 51.5 per 
cent, whereas the 84 patients with auric- 
ular fibrillation had a death rate of 79.8 
per cent (Table I) . 

In the group of twenty-nine cases in 
which auricular fibrillation disappeared, 
the mortality rate was 58.6 per cent, 
whereas in the fifty-five cases in which 
it persisted the death rate was markedly 
increased (89.4 per cent). The worst 
prognosis was among those in which 
auricular fibrillation was known to have 
existed before myocardial infarction (99 
per cent mortality, with 57 per cent 
dying of systemic arterial embolism) 
(Table II), and among those who had 
had a previous myocardial infarction (96 


per cent mortality, with 30 per cent 
systemic embolism) (Table III). In 
nearly all cases in which the auricular 
fibrillation preceded or coincided with 
the onset of the myocardial infarction, 
the arrhythmia persisted, whereas in 
nearly three fourths of those in which 
the auricular fibrillation occurred after 
myocardial infarction, the arrhythmia 
disappeared. The group with persist- 
ent auricular fibrillation showed evidence 
of marked preexisting cardiac damage. 
Nearly one third of the deaths in this 
group were due to systemic arterial em- 
boli, in contrast to only one ninth in the 
group in which the arrhythmia disap- 
peared. The conversion to sinus rhythm 
was not as productive of emboli as was 
the persistence of the arrhythmia. 

Although auricular fibrillation tended 
to disappear in the majority of patients 
who received quinidine alone, and to 
persist in the majority of patients who 
received digitalis alone, the effect of 
the medication was not conclusive. 
Quinidine alone was used for patients 
with little preexisting heart damage, in 
many of whom the arrhythmia was re- 
cent and might have disappeared spon- 
taneously, whereas digitalis alone was 
used for those with marked preexisting 
damage, in many of whom the arrhyth- 
mia was already established. It is impos- 


TABLE III 

Comparison of Persistent Group with Transient Group 


Auricular 

Fibrillation 

*4 v Cr- 
ay e 
Age 
( Yrs ,) 

Previous 

Cardio- 

vascular 

Disease 

Previous 

Infarcts 

Congestive 

Failure 

Systemic 
Emboli i 

Deaths 

Transient. . . 

66 

12 

\ 2 

7 

2 

17 

(29) 


(41.3%) 

(6.9%) 

(24%) 

(11%) 

(of deaths) 

(58.6%) 

Persistent. . . 

68 

46 

30 

41 

15 

51 

(55) 


(83.6%) 

(52.6%) 

(71.8%) 

(29.4%) 

(of deaths) 

(89.4%) 
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TABLE IV 


Type of Death of 48 Patients with iontf 
Complicating Myo« 


Systemic embolism (cerebral or peripheral vessels! 

Pulmonary embolism 

Acute congestive failure (both ventricles L 

Acute left ventricular failure 

Sudden death 

Pneumonia 

Rupture of heart 

Lived 

Total 

Return to sinus rhythm * . . , 

Mortality 
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sible 'to predict, therefore, whether or 
not auricular fibrillation would have dis- 
appeared anyway in those cases in which 
quinidine apparently stopped it. It is 
also impossible to predict what the elYect 
upon the arrhythmia would have been 
had quinidine been given in addition to 
digitalis in those cases in which the 
auricular fibrillation persisted. 

Digitalis administered alone to thirty- 
two patients with manifestations of con- 
gestive myocardial failure was found to 
be more harmful than beneficial, the 
mortality rate being %.X per cent 
(Table IV). 4 Clinically recognized fatal 
embolism in the greater circulation oc- 
curred in thirteen of the thirty-one pa- 
tients who died ; whereas none of the 
sixteen patients receiving other treat 
ment had fatal embolism in the systemic 
circulation. In the group of thirty-six 
patients without congestive failure, digi- 
talis alone produced no greater incidence 
of systemic embolism than did other 
types of treatment. Sudden death from 
fatal ectopic ventricular rhythm or car- 


diac rupture v\a- in* gt eater hazard after 
the administration of digitalis than with 
other therapy. In must eases, digitaliza- 
tion wa.s fairly rapid, avetagiug 1.5 to 2 
gm. (2-1 to 20 grains j of the powdered 
leaf in three to four days. 

The importance of pt resisting mural 
thrombi in producing rmlt'di-m, and par- 
ticular! v the importance of the duration 
of auricular fibrillation in producing the 
thrombi, was suggested In the high inci- 
dence of fatal emboli in the group of 
eight cases in which the arrhythmia was 
present before the onset of myocardial 
infarction. Of the .seven who died, live 
(71 per cent) died of emboli in the 
greater circulation The chert of old age 
in relation to mural thrombi was evi- 
denced by the fact that the average age 
in this group was seventy years, Per- 
sistence of auricular fibrillation tends to 
produce new auricular thrombi and to 
augment old thrombi. And the adminis- 
tration of digitalis ordinarily tends to 
fix and jHTpetuate the arrhythmia. In- 
crease of the blood coagulability by digi- 



CARDIOVASCULAR SYSTEM 


237 


TABLE V 

Results of Medication in Thirty-six Patients with Myocardial Infarction and 
Auricular Fibrillation But No Congestive Failure 



Num- 

ber 

Auricular 
Fibrtlla - 
tion 

Stopped 

Percentage 
Returned 
to Sinus 
Rhythm 

Number 

Systemic 

Emboli 

Num- 

ber 

Died 

Mor- 

tality 

(%) 

Sudden 

Death 

(%) 

Digitalis and quinidine . 

5 

4 

80 

1 

4 

80 

0 

No medication, , 

9 

5 

55 

2 

6 

66.6 

1 (16) 

Digitalis alone . 

12 

3 

25 

1 j 

9 

75 | 

1 (U) 

Quinidine alone . . , 

10 

8 

80 

0 

5 

50 

3 (60) 

Total 

36 

8 

55 

4 

24 

66 



talis also may be a factor in increasing the 
number of intracardiac thrombi. In addi- 
tion, the effect of digitalis on the enlarged 
heart, vis., the production of a slower 
stronger systole with a reduction in the 
size of the ventricular cavity, may dis- 
lodge and expel a ventricular thrombus. 

In the group of patients without con- 
gestive failure, quinidine alone gave 
better results than no medication or digi- 
talis alone (Table V). n In this group 
digitalis alone was harmful apparently 
because it prevented a spontaneous re- 
turn to sinus rhythm. Quinidine alone 
was harmfuly only when given in the 
presence of obvious conduction defects. 
Although sudden death occurred if no 
medication was given, or if digitalis 
alone or quinidine alone was given, it 
occurred in none of the twelve patients 
given both digitalis and quinidine. 

In the group with congestive failure, 
the best results were obtained from com- 
bined digitalis and quinidine administra- 
tion, In this group there was the lowest 
mortality, the greatest percentage of re- 
turn to sinus rhythm, and no sudden 
deaths from embolism. 

The practical problem of treatment in 
the entire group of eighty-four patients 
was the treatment of the forty-nine cases 
in which auricular fibrillation developed 
coincident with the attack. Only two of 


these forty-nine cases reverted to sinus 
rhythm, and forty-two (85.7 per cent) 
died ; whereas, of thirty-five patients 
who developed auricular fibrillation after 
the attack, the arrhythmia persisted in 
only eight instances. In the absence of 
congestive failure, it would seem advis- 
able to wait twenty-four hours to deter- 
mine whether or not the arrhythmia is 
transient. The group of patients who 
presented auricular fibrillation in the 
first electrocardiogram, however, usually 
had had previous severe cardiovascular 
disease, and a large percentage had con- 
gestive failure. In such cases, treatment 
directed to the elimination of the ar- 
rhythmia as well as to improvement of 
the ventricular systole should give the 
best results. 

The administration of quinidine in 
congestive failure ordinarily is consid- 
ered contraindicated, but in congestive 
failure associated with auricular fibrilla- 
tion in myocardial infarction it would 
seem to be indicated since ( 1 ) digitalis 
alone has been found to increase rather 
than decrease the mortality rate; (2) 
digitalis plus quinidine has proved to be 
of benefit; and, theoretically, (3) a 
quick return to sinus rhythm should (a) 
prevent further auricular thrombus for- 
mation and forestall embolism, and ( b ) 
reduce the ventricular rate after the 



238 


CARDIOVASCULAR SYSTEM 


usual initial acceleration. “Theoretically, 
digitalis and quinidine should act as 
buffers against each other’s action tend- 
ing to induce an ectopic ventricular 
rhythm. Digitalis is capable of inducing 
paroxysmal ventricular tachycardia, an 
arrhythmia which quinidine can prevent ; 
conversely, digitalis is believed to pre- 
vent ventricular tachycardia arising from 
the use of quinidine in the treatment of 
auricular fibrillation.” 

From the findings in this study, it 
is concluded that in the management of 


quinidine and digitalis should be ad- 
ministered at once. Quinidine should be 
given every two hours in 0.4-gm. (6- 
grain) doses if there is no hypersensi- 
tivity to an initial 0.2-gm. (3-grain) 
dose. In such cases the administration 
of digitalis alone should be avoided. 
When auricular fibrillation occurs coinci- 
dentally with the onset of myocardial 
infarction, oxygen should be given to 
relieve anoxemia ; and atropine sulfate 
in an initial dose of 1.3 mg. (’/no grain) 
intravenously and followed by 0.5 mg. 



A. 

Fig. 2 — A, Case 4, 1940. Recumbent; prolonged P-R interval. 

normal P-R interval. 


B. 

B, Case 4, 1940. Sitting; 


auricular fibrillation occurring with myo- 
cardial infarction an immediate attempt 
should be made to eliminate the arrhyth- 
mia by the administration of optimum 
doses of quinidine unless (a) the electro- 
cardiogram shows conduction defects or 
( b ) the arrhythmia develops several 
days after the onset of myocardial infarc- 
tion, and congestive failure is not pres- 
ent. In the latter event, twenty-four 
hours should be allowed to elapse to 
determine whether there might be a 
spontaneous return to sinus rhythm. 
When congestive failure is present, both 


( 1 /'i 2 o grain) by mouth three times daily 
may prove of benefit by counteracting 
reflex vasospasm occurring through the 
vagus nerves. 

Electrocardiography 

P-R Interval and Change in Pos- 
ture — In a study by Manning and Stew- 
art 0 of routine electrocardiograms taken 
on Royal Canadian Air Force air crew in 
1940 and early 1941, 2.2 per cent of the 
records showed a P-R interval greater 
than 0.20 second. Further study of 
twenty men whose original electrocar- 
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diograms showed a prolongation of the 
P-R interval revealed in four instances 
a definite reduction in the P-R interval 
on change from the recumbent to the 
upright position. In one case there was 
a reduction from 0.28 second in the re- 
cumbent position to 0.20 second in the 
sitting position ; in another from 0.24 
second to 0.20 second ; in a third from 


elevating the head of the bed that at 
50° from the horizontal, the P-R inter- 
val changed to 0.20 second. In the 
recumbent position, deep inspiration re- 
duced the P-R interval only to 0.36 
second. Thirty minutes after the sub- 
cutaneous injection of 0.6 mg. (%oo 
grain) of atropine sulfate, the interval 
in the recumbent position was still 0.36 


Fig. 3— Case 4, 1944. Lead II, continuous record. Sitting. Top: P-R increased from 
0.22 to 0.38 second with deep inspiration. Middle: P-R decreased to 0.24 second on expiration 
and increased to 0.38 second on forced expiration. Bottom: P-R returned to 0.22 second with 


normal respiration* 

0.24 second to 0.20 second; and in a 
fourth, a healthy athletic subject, aged 
twenty-five years, there was a reduction 
from 0.40 second in the recumbent posi- 
tion to 0.20 second in the sitting position 
(with little or no change in the heart 
rate from that in the preceding record 

l Fig. 2]). 

In a study of Case 4, it was found 
by taking records at various levels by 


second. In the right or left lateral or 
prone position there was a slight increase 
in the P-R interval beyond 0.40 second 
accompanied by a slight decrease in the 
heart rate. An electrocardiogram ob- 
tained eighteen months later revealed the 
same findings with a P-R interval of 
0.36 to 0.38 second in the recumbent 
position ; and a record taken three years 
and nine months after the original trac- 




Fig. 4 — Case 4 , 1944. Recumbent, immediately before and after exercise, P-R interval 
decreased from 0.36 to 0.18 second. 


ords taken in a recumbent position when 
the P-R interval was already 0.36 to 
0.38 second. On exercising the legs for 
two minutes, as in riding a bicycle, while 
retaining the recumbent position, the 
pulse rate was increased to 90, and 
the P-R was reduced to 0.20 second 
(Fig. 4). 

A study of the electrocardiograms of 
thirty men with P-R intervals within the 
range of 0.12 to 0.18 second, taken in 
the recumbent position and the sitting 
position during normal respiration, fol- 
lowing deep inspiration, and following 


sented in the recumbent position, while 
in the sitting position the P-R became 
0.16 second with no change in heart 
rate. On deep inspiration in the sitting 
position, the interval decreased to 0.12 
second (which change was in the reverse 
direction from that observed in Case 4), 
the heart rate remained practically the 
same, and there was a marked decrease 
in the amplitude of the P waves with P : . 
becoming inverted. 

Two possible explanations, vis., an ab- 
errant conduction pathway, or fluctua- 
tion in vagal tone (autonomic imbalance) , 
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might be considered for the changes in 
the P-R interval associated with changes 
in the posture and respiration and with 
changes in heart rate produced by exer- 
cise. It is possible that the physiologic 
fluctuations in autonomic balance may be 
more prominent in these men than in 
the average individual, and the vagal 
effects might be so marked that the P-R 
duration would be increased beyond the 
accepted normal limits. Why the change 


een to thirty-five years, presenting mani- 
festations of functional derangement of 
the cardiovascular system, in whom or- 
ganic heart disease was excluded, it has 
been found by Wendkos 7 that multiple 
precordial leads derived from the left 
hemithorax in recumbency may reveal 
alterations in the T wave which are in- 
distinguishable from those associated with 
structural cardiac disease. Distortions in 
the precordial lead T wave during recum- 
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in posture should he responsible for the 
production of such effects is not under- 
stood. 

In view of the fact that marked differ- 
ences can occur in the electrocardio- 
grams of some individuals with change 
in posture, it is desirable that the posi- 
tion of the patient during the taking of 
the electrocardiogram should always be 
recorded. 

Influence of Autonomic Imbalance 
on the Electrocardiogram — In a study 
of male adults, ranging in age from eight- 



Fig. 5 — Case 1. 


bency occurred in 80 per cent of the cases ; 
in one fourth of this number, significant 
corresponding aberrations of the same 
deflection occurred in the limb leads in 
the same record. 

Repeated electrocardiograms of one of 
the cases presented by Wendkos consist- 
ently revealed inversion of the T wave 
in lead CF 2 , without any accompanying 
T wave changes in the limb leads or in 
the other chest leads (Fig. 5). The 
response of the precordial lead T wave 
to various testing procedures was as 
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follows : The upright position converted 
it to a positive deflection. Atropiniza- 
tion, after thirty minutes, independent 
of any postural change, produced a simi- 
lar effect, but not to a comparable de- 
gree. Amyl nitrite during recumbency 
produced an effect similar to that brought 
about by the upright position. Ergota- 
mine, with the patient in the recumbent 
position, had no significant effect on the 
inverted T wave in lead CF 2 , but it did 
convert the positive T wave in lead CF 4 
to a negative deflection. 

“The characteristic response in this 
instance of the bizarre T wave in lead 
CFo to sympathomimetic and parasym- 
patholytic influences establishes the fact 
that it was merely a manifestation of 
hypervagotonia. The ability of a sym- 
patholytic drug, such as ergotamine, not 
only to prevent the usual effect of the 
upright position on the inverted T wave 
in lead CF 2 , but also to produce T wave 
distortion in lead CF 4 in the recumbent 
position, is further evidence in support 
of this view. The latter experiment, in 
addition, shows conclusively that any 
T wave alteration produced by assuming 
the upright position is to be attributed 
to increased sympathetic tone, reflexly 
induced, and not to a change in the posi- 
tion of the heart. Also in favor of this 
hypothesis are the observations that, in 
the same case, amyl nitrite, during re- 
cumbency, produced T wave changes in 
both the limb and precordial leads which 
were indistinguishable from those result- 
ing from a change in direction of the 
long axis of the body, and that the up- 
right position did not produce polarity 
changes in the T waves of the limb leads 
when tachycardia did not occur. On the 
contrary, the reversal of the vagotonic 
inverted T wave in lead CF 2 to positive 
polarity as the result of postural change 
bore no relation to the heart rate, indi- 
cating the functional instability of such 


functionally bizarre precordial lead T 
waves. . . . The inversion of the T wave 
in lead CF 4 caused by a sympatholytic 
drug was associated with a heart rate no 
slower than that concurrent with a nor- 
mal T wave in the same lead in a control 
tracing on a different occasion, and the 
positive T wave in lead CF 2 resulting 
from assumption of the upright position 
was not associated with a heart rate any 
more rapid than that which accompanied 
an inverted T wave in the same lead in 
a control record obtained at another time 
in the recumbent position.” 

In view of the fact that changes in the 
precordial T waves with a resemblance 
to abnormalities which result from struc- 
tural cardiac disease may be due to pre- 
ponderance of either vagal or sympa- 
thetic tone, the interpretation of any 
distortion of a precordial lead T wave, 
especially in cases in which the symp- 
toms or signs are merely suggestive of 
the presence of organic heart disease, 
must ultimately depend on a proper 
assay of these factors. By the testing 
methods described, it is possible to attrib- 
ute to vagotonic influences any aberra- 
tion of the precordial lead T wave which 
is exaggerated by a sympatholytic drug 
(such as ergotamine tartrate) and abol- 
ished by a parasympatholytic drug (such 
as atropine sulfate — twenty to sixty min- 
utes after its administration) and a sym- 
pathomimetic drug (such as amvl nitrite) 
or by the assumption of the upright posi- 
tion ; whereas an altered 1' wave which 
is normalized by a sympatholytic drug 
and exaggerated by a sympathomimetic 
drug or the assumption of the upright po- 
sition can be related to increased sympa- 
thetic tone. Spontaneous fluctuations in 
the form, amplitude, and polarity of a 
vagotonic or sympathicotonic precordial 
lead T wave in successive electrocardio- 
grams on the same subject are likely due 
to the occurrence of a variation in the 
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degree of autonomic nervous dysfunction 
arising from variations in the intensity 
of the emotional disturbance. The rela- 
tion of heart rate to the appearance or 
disappearance of aberrant T waves due 
to excessive adrenergic or cholinergic 
impulses cannot be stated with finality at 
this time. 

Effect of Atropine on Prolonga- 
tion of P-R Interval — In a study of 
the electrocardiograms of seventy-seven 
patients with active rheumatic fever with 
P-R intervals of 0.21 second or longer 
and the tracings of a group of 12 vago- 
tonic persons without a history of rheu- 
matic fever with P-R intervals from 0.22 
to 0.34 second, Robinson 8 calls attention 
to the fact that the administration of 
0.0008 gm. ( \ 7 grain) of atropine sulfate 
subcutaneously gave rise to a shortening 
of the P-R interval in each of the two 
conditions and therefore cannot be used 
in differential diagnosis. In each case of 
active rheumatic fever there was short- 
ening of the P-R interval, ranging from 
0.02 to as much as 0.18 second. In 
nineteen cases in which the atropine test 
was done during the first six weeks of 
the illness, the average shortening of the 
P-R interval was 0.052 second; and in 
fifty-three cases in which the test was 
done between the second and ninth 
month of the disease, the average short- 
ening was 0.043 second. The electro- 
cardiograms of the twelve vagotonic per- 
sons showed a shortening of the P-R 
interval in each case, ranging from 0.04 
to 0.16 second. These findings present 
additional evidence that impairment of 
auriculoventricular conduction in acute 
rheumatic fever is due, in part at least, 
to an increase in vagal tone, as suggested 
by Bruenn (1937). 

Provocative Prolongation of P-R 
Interval in Rheumatic Fever — Pro- 
longation of the P-R interval of the 
electrocardiogram is the most frequent 


and most specific electrocardiographic 
sign of cardiac involvement of acute 
rheumatic fever, although it is inconstant 
and frequently transitory. A simple pro- 
cedure which appears* to enhance the 
diagnostic value of prolongation of the 
P-R interval in acute rheumatic fever 
has been reported by Gubner, Szucs, and 
Ungerleider.9 Prolongation of the P-R 
interval of considerable degree was pro- 
duced in twelve of sixteen patients with 
rheumatic fever by pressure on the ca- 
rotid sinus, and in many instances the 
response was augmented by intramuscu- 
lar administration of 1 cc. of 1 : 2000 
prostigmin twenty minutes beforehand. 
Prolongation of the P-R interval oc- 
curred more commonly in the sitting 
than in the recumbent position, and 
more often with left than with right 
carotid pressure. The effect was more 
marked when the P-R interval was ini- 
tially 0.18 to 0.20 second than when it 
was less than 0.18 second. The changes 
in conduction were maximal during the 
acute stages of carditis and tended to 
disappear as rheumatic activity subsided. 
Similar pressure on the carotid sinus 
produced no such effect in sixteen con- 
trol cases hospitalized for miscellaneous 
infectious diseases, such as scarlet fever, 
pneumonia, and upper respiratory infec- 
tion. 

The impairment of atrioventricular 
conduction in rheumatic fever is believed 
in many instances to be due to an in- 
creased vagal effect, which does not 
necessarily signify a greater vagal tone 
as such. The action of the vagus is 
determined not only by the release of 
acetyl choline, but also by the rate of 
destruction of acetyl choline by the tissue 
enzyme choline esterase. The activity of 
choline esterase is greatly modified by 
the pH, its action being maximal in an 
alkaline medium and falling sharply as 
the pH shifts toward the acid side. In- 
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flammatory tissue is characterized by a 
lowering of pH, due to accumulation of 
acid metabolites. Furthermore, the heart 
is rendered much more sensitive to the 
action of acetyl choline by anoxemia, 
which presumably likewise acts by de- 
creasing the pH in the myocardium. It 
is suggested therefore that the inflamma- 
tory process and vascular changes in the 
region of the atrioventricular conduction 
system in rheumatic fever by lowering 
the pH and interfering with tissue nutri- 
tion inhibit choline esterase, allowing 
potentiated vagal effect, which is respon- 
sible for prolongation of atrioventricular 
conduction. 

Electrocardiogram and Hyperten- 
sion — In a study of 209 consecutive- 
patients, upon whom dorsolumbar sym 
pathectomy was performed at the Massa- 
chusetts General Hospital, an analysis 
oy Evans, Mathews, and \\ hite t0 of 
150 electrocardiograms taken on 132 pa 
tients before operation (which were 
without complicating factors, such as 
digitalis effect, or congenital or rheu- 
matic heart disease) revealed that 34.7 
per cent of the limb leads were within 
the range of normal, 27.3 per cent 
showed abnormal T waves only (less 
than 1 mm. in amplitude in lead 1), 10 
per cent showed left axis deviation only, 
and 22 per cent showed left axis devia- 
tion plus abnormal T waves. Each elec- 
trocardiogram was taken in recumbency. 
The patients’ ages varied from twenty- 
two to fifty-eight years, and the known 
duration of hypertension ranged from 
two months to twenty-four years. The 
diastolic blood pressure on admission 
varied from 88 to 180 mm. of mercury. 
Eye grounds and renal biopsies varied 
from normal to grade 4. 

Early electrocardiographic changes 
consisted of depression of the RS-T junc- 
tion and segment in lead I, lowering of the 
T wave in lead I, and lengthening of the 


QT interval { Fig. <>L Axis changes 
occurred simultaneously with T wave 
changes in lead i hut were variable. 
Sometimes considerable axis change oc- 
curred while nnl\ Might T wave altera- 
tions appeared and rice rosa. Concomi- 
tant with changes m the T wave in lead 
I, the most frequent change in lead III 
was an elevation .4 the RS T segment. 
Many times the relative changes in lead 
! II were slight and sometimes the RS-T 
segment in had III. as well as that in 
lead 1, was depressed. In the electro- 
cardiogram- in which the T waves were 
normally inverted in lead 111, inversion 
of the '!' waves first appeared in leads 11 
and 11! and later in leads f, 11, and III 
when there was considerable change in 
lead 1 with only slight change in lead 
III or when tin* RS T segment was 
depressed in lead 111 as well .‘is in lead T. 
Changes in the T wave in lead 11 almost 
always occurred in the same direction as 
those in lead 1 since changes in lead I 
almost ahvavs predominate over those 
in lead III. and lead II is the algebraic 
sum of leads f and lit, In the electro- 
cardiograms in which the T waves in 
lead 111 were normally inverted, coro- 
nary type 1 waves appealed in the eases 
in which the last portion of the RS-T 
segment and the first portion of the T 
wave became elevated. 

The T wave m lead 1 was inverted in 
fifty one instances; this abnormality ap- 
peared alone twenty five times, with an 
inverted T wave in lead II twenty times, 
and with inverted T waves in leads II 
and 111 seven times. An inverted T 
wave in lead 111 occurred in fifty-seven 
cases: Alone thirty six times, with an 
inverted T wave in lead II fourteen 
times, ami with iiivn ted T waves in Ixvth 
leads I and 11 seven times. None of the 
inverted T waves in lend / alone tens 
associated with abnormal (J waves in 
lead l. Two of the electrocardiograms 
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with inverted T waves in leads I and II 
had abnormally large Q waves in lead 
III but not in lead I or lead II ; neither 
of these two patients had angina pectoris. 
Of the seven electrocardiograms with 
inverted T waves in leads I, IT, and III, 
none had abnormal Q waves. 


the T waves in lead I had become abnor- 
mal in 91.7 per cent. Inversion of the 
T waves in lead II may occur in hearts 
of "normal” size; it may result from a 
change in the position of the body. Elec- 
trocardiograms tended to become more 
abnormal as eye-ground changes became 



Fig. 6 — M. M., a woman, aged 49 years. Electrocardiogram taken Sept. 29, 1943; blood 
pressure, 270/122. Hypertensive pattern with depression of S-T segments in leads I and CF 3 , 
slightly inverted T waves in leads I, II, and CFg, prominent U waves in leads CFg and CF4, 
and inverted U waves in CFg. 


No definite positive correlation was 
found between electrocardiographic alter- 
ations and the known duration of hyper- 
tension, the diastolic blood pressure on 
admission to the hospital, or the presence 
of dyspnea. By the time patients com- 
plained of pain in the chest, however, 


worse. There was no definite positive 
correlation between changes in the elec- 
trocardiogram and those in the renal 
biopsy material; however, the incidence 
of abnormal electrocardiograms was dis- 
tinctly greater in the group with grade 4 
renal biopsies than in the other groups. 
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Abnormal electrocardiogram incidence 
was only slightly greater in the group 
with obviously enlarged hearts by roent- 
gen-ray examination than in the one with 
“normal”-sized hearts. It is quite possi- 
ble that in some cases the electrocardio- 
gram is a more sensitive index of heart 
enlargement than is the roentgenogram. 

T wave changes in the absence of 
coronary heart disease are believed to 
be dependent mainly upon four variables 
(at least two of which interfere with the 
normal function of the heart, including 
conduction) : (1) Dilatation; (2) hyper- 
trophy or increased muscle mass without 
compensatory increase in the vascular 
bed; (3) increased work with subse- 
quent rise in myocardial metabolism, and 
(4) rotation of the heart on its longi- 
tudinal or transverse axis. Alterations 
of the T wave in lead II with changes 
in the position of the body have been 
reported by various investigators. Ab- 
normalities of the T wave without left 
axis deviation may be accounted for in 
several ways: (1) A tendency for T 
waves to become markedly altered be- 
fore significant axis changes appear in 
certain individuals when sudden increase 
in intraventricular pressure occurs; (2) 
rotation of the heart in some stocky per- 
sons so that the electrical potential of 
the left ventricle is transmitted to the 
left leg, and (3) misinterpretation of 
body build. Some persons who are 
short and fat and appear to be stocky 
are fundamentally of thin build as to 
thorax. Of fifteen patients of thin build, 
nine (60 per cent) showed T wave 
changes only, one showed abnormal 
T waves and left axis deviation, and 
none showed left axis deviation with- 
out abnormal T waves; whereas, of 
twenty-six patients who were short and 
fat, or stocky, five (19.2 per cent) had 
left axis deviation without abnormal 
T waves, nine (34.6 per cent) had left 


axis deviation and abnormal 'I' waves, 
and five I 1'*.2 per cent f had abnormal 

T waves without but ,t\i- deviation. 

An anah sis ot the electrocardiograms 

of 100 hypertensive patients in this study 
tevealed definite abnormalities of the 
T waves of the /vvror</;W l t \ ids in fifty 
instances. Twenty- five showed abnormal 
T waves in lead UK-,, and twenty-five 
showed abnormal T waves in both leads 
fl'i and C : In thirteen cues T waives 
changes occurred only in lead Cl*'-; in 
eleven cases there were change* in both 
leads ( 'F-j and ('!(,; in one ease there 
were rather high T waves in lead CF 4 
with a low V wave in t T'., ; in eleven 
case ■ there were inverted T waves in 
hauls UKj .and in two eases there 

were low T wave- in lead UK } anil in- 
verted T waves in b ad » T., ; in two eases 
there were inverted T wave* in lead UF 4 
and low T wave* in t 1* ; in ten cases 
there were abnormal)! ies oi the T waves 
in lead ( TU as well a* in leads UF.j and 
UK;,, Uorrelation of the T wave changes 
in the precordial hwds with diastolic 
hlood pressure-, revealed that the per- 
centage of ahnonttn! leads i* greatest in 
the groups with the highest diastolic 
pressure. Uorrelation between heart size 
and the eleetnuaidiogjaphic changes 
showed a larger percentage of abnormal 
tracings in the group with slight or 
considerable cat dine enlargement than 
in the group with normal *i/ed hearts. 
In 39 of the 100 electrocardiograms, 
both prccordial and limb leads showed 
some abnormality. Abnormal limb leads 
were accompanied by mutual precordial 
leads in only nine cases, while in eleven 
cases normal limb leads were accom- 
panied bv abnormal precordial leads. 

In general, this study has shown that 
low, diphasic, or inverted 'I* waves in 
leads n- 4 and t are commonly found 
in hypertensive heart disease. These 
changes are important and helpful, and 
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may present evidence not found in the 
limb leads alone. Not infrequently a trac- 
ing with a borderline, questionably low 
T wave in lead 1 may show abnormali- 
ties in the precorclial leads which make 
it consistent with hypertensive heart 
disease. 


tions of hypertensive heart disease in 
the limb leads frequently are reversible 
by adequate splanchnic resection. The 
T wave in lead I improved in amplitude 
(Fig. 7) in 47.1 per cent, became worse 
in 8.1 per cent, and remained unchanged 
in 44.8 per cent. Associated with the 



Fig. 7 — M. B., a woman, aged 43 years. A, Electrocardiogram taken Oct. 15, 1939; blood 
pressure, 260/110 (lying), 190/110 (standing). B, Taken Dec. 26, 1939. C, Taken Feb. 9, 1940. 
D, Taken Nov. 25, 1941; blood pressure, 180/110 (lying), 140/100 (standing). Sympathectomy 
Dec. 21, 1939. 


Effect of Lumbodorsal Sympathec- 
tomy on Electrocardiogram — A com- 
parison by White, Smithwick, Mathews, 
and Evans 11 of eighty-seven electrocar- 
diograms taken on seventy-four patients 
after radical lumbodorsal sympathectomy 
with their preoperative electrocardio- 
grams (which were abnormal) has shown 
that the electrocardiographic manifesta- 


improvement of the T wave in lead I, 
the most frequent alteration in lead III 
was a lowering of the T wave. Many 
times an upright T wave in lead III 
became inverted, as it should be nor- 
mally in many individuals. The axis 
improved in 29.8 per cent, became worse 
(more to the left) in 12.7 per cent, and 
remained unchanged in 57.5 per cent. 
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The electrocardiogram as a whole im- 
proved in 57.5 per cent, became worse 
in 12.7 percent, and remained unchanged 
in 29.8 per cent. 

As the preoperative eye ground find- 
ings and diastolic blood pressure read- 
ings on admission became worse, chances 
for improvement in the electrocardio- 
gram increased. Chances for improve- 
ment in the electrocardiogram were 
not decreased in those with enlarged 
hearts, in those with a long-standing 
history of hypertension, or in those in 
the upper age brackets. The presence 
of inverted T waves in leads 1, I and II, 
II and III, or I, II, and TII preopera- 
tively did not alter the operative or elec- 
trocardiographic prognosis unfavorably. 
The deeper the inversion of the T wave 
in lead I before operation, the greater 
was the chance for postoperative im- 
provement in the electrocardiogram. Also 
the presence of abnormal Q waves in 
lead III did not alter the prognosis ad- 
versely, but it is possible that abnormal 
Q waves in lead I did so. Improvement 
in the electrocardiogram was associated 
with improvement of the diastolic blood 
pressure. The improvement in the elec- 
trocardiogram is more or less perma- 
nent; the incidence of improvement or 
unfavorable change varied little with the 
length of time following operation. 

Comparative studies of the preopera- 
tive and early postoperative precordial 
electrocardiograms (leads CF 2 , CF 4 , 
arid CF 5 ) of forty-eight patients who 
underwent lumbodorsal sympathectomy 
revealed definite improvement in nine- 
teen cases (39.6 per cent). In all cases 
there was definite improvement in the 
T waves in both leads CF 4 and Cl f B ; 
and in eight cases there was improve- 
ment in the T wave in lead CF 5 alone. 
There were no significant changes in 
the QRS complexes or S-T segments. 


TABLE VI 

Electroi ardiourams (Limh I .raws) 







Senes of Cases 




Subjected to 


Pi CSV tit 


Lumbodorsal i 

t 

( Control ) 


S i/m pathectom jt 


Senes 

Improved. . 

50 

| 57.5 

5 

Same 

26 

29.8 

20 

Became 




worse . . 

11 

12.7 

25 

i 


87 

100.0 

! 

50 1 


In one of three cases on which follow- 
up tracings were available a year after op-’ 
eration there was no appreciable change 
in the precordial leads twenty-three days 
postoperatively, but there was definite 
improvement one year later; in the sec- 
ond case there was no significant change 
either in the records taken twenty-eight 
days postoperatively or in the one taken 
one year postoperatively; and in the 
third case there was a slight progressive 
change for the worse twelve days and 
also one year after operation, and a trac- 
ing taken three and one-half months 
afterward was normal. This patient, 
however, had angina pectoris which was 
occurring rather frequently, and coro- 
nary insufficiency probably accounted for 
the changes. 

A comparison by Canabal, Warneford- 
Thomson, and White 12 of 240 electro- 
cardiograms of 50 hypertensive patients 
who were followed for from five to 
twenty-one years without splanchnic re- 
section with the electrocardiograms of 
patients who had undergone lumbodor- 
sal splanchnic resection for hypertension 
revealed that the electrocardiogram in 
hypertension tends to become worse 
with the advance of time. There was 
a striking difference between the spon- 
taneous evolution of the electrocardio- 
gram and the changes which develop 
after lumbodorsal sympathectomy, much 
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TABLE VII 

Disabili i y Retirement Rate with Cardiovascular Renal Diseases, by Age, eor 
Those With and Without Transient Hypertension 


Age 

Person — Years 
Observed 

Retirements with 

C ardiovasc ular 
Renal Diseases 

Rate per 
Thousand 

Ratio 

With 

Tran- 

sient 

Hyper- 

tension 

Without 

Tran- 

sient 

Hyper- 

tension 

With 

Tran- 

sient 

Hyper- 

tension 

Without 

Tran- 

sient 

Hyper- 

tension 

With 

Tran- 

sient 

Hyper- 

tension 

Without 

Tran- 

sient 

Hyper- 

tension 

25- 20 

2,138 

31,103 

0 

5 

0.0 

0.2 

0.0 

50 54 

4,424 

34,752 

3 

8 

0.7 

0.2 

3.5 

55-30 

7,356 

35,391 

14 

18 

1.9 

0.5 

3.8 

40-44 

10,073 

31,819 

52 

44 

5.2 

1.4 

3.7 

45-40 

10,964 

24,216 

98 

95 

8.9 

3.9 

2.3 

50-54 

8,989 

14,309 

184 

148 

20.5 

10.3 

2.0 

55-50 

6,041 

6,981 

230 

157 

38.1 

22.5 

1.7 


in favor of the latter ( Table VI). The 
electrocardiogram of only five of the 
fifty control cases showed questionable 
or slight improvement; the tracings of 
twenty patients (40 per cent) failed to 
show any appreciable change; and those 
of twenty-five cases (50 per cent) had 
an unfavorable evolution. All of the 
improved cases wore women who were 
less than fifty years of age when the 
follow-up study began. No favorable 
changes were observed among the. male 
patients, or in a group of patients older 
than fifty years. A longer period of time 
must elapse, however, before final judg- 
ment can be passed concerning sustained 
improvement of the electrocardiogram 
after lumbodorsal sympathectomy in ar- 
terial hypertension. 

Hypertension 

Significance of Transient Hyper- 
tension — An analysis of the medical 
records of 22,741 officers of the Ihiited 
States Army l>v Levy, Hillman, Stroud, 
and White 1 a has revealed that the rate for 
disability retirement with cardiovascular 
renal diseases was consistently higher 


among those with transient arterial hy- 
pertension than in those without, at all 
ages from 35 to 60 years (Table VII). 
The death rate with cardiovascular renal 
diseases also was higher in those with 
transient hypertension, the figures in- 
creasing in the older age groups. Both dis- 
ability retirement and death rates from 
diseases other than those of cardiovascu- 
lar renal origin were slightly higher in 
the group with transient hypertension. 
The frequency with which transient 
hypertension was first noted increased 
with age (Table VIII). The curve 
of increase was smooth, beginning with 
5.9 per cent in the age group of twenty- 
five to twenty-nine years and reaching 
a plateau of 18.6 per cent at fifty to 
fifty-four years of age. 

By transient hypertension is meant a 
reading over 150 ran. of mercury sys- 
tolic or 90 diastolic which is followed, 
on any particular examination or at a 
later examination, by a reading below 
these levels. The highest systolic and 
diastolic readings obtained in any one 
of the series made at a given examina- 
tion were recorded. By sustained hyper- 
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TABLE VIII 

First Occurrence of Transient 
Hypertension, by Age 


Age 

Number 
Under 
Observation 
Throughout 
Each Age 
\ Period 

N umber 
Showing 
First 
Transient 
Hyper- 
tension 

Frequency , 
Per 

Cent 

25-29. . . 

3,020 

178 

5.9 

30-34 . 

4,409 

396 

9.0 

35-39 . 

5,573 

577 

10.4 

40-44. . 

5,150 

654 

12.7 

45-49. . . 

3,478 

562 

16.2 

50-54. . . 

2,101 

392 

18.6 

55-59. 

987 

183 

18.5 


tension is meant a reading of over 150 
systolic or 90 diastolic persisting through- 
out an examination and not followed in 
subsequent examinations by lower levels. 
A persistent elevation of either systolic 
or diastolic pressure on a final examina- 
tion, even though this was its first ap- 
pearance, was considered to represent 
sustained hypertension. 

Of the total number of 22,741 men, 
70 per cent were on active duty when 
the data were assembled, 17 per cent 
were retired and still living, and 10 per 
cent were dead. 14 In only 2 per cent of 
the total number (448 cases) was the 
status unknown because the officer had 
left the Service and could not be traced. 
Of the 2292 who had died, an autopsy 
report was available in 639 (28 per 
cent) . The largest number of men, 8252 
(36 per cent), were under twenty-five 
years of age and the numbers decreased 
progressively in the succeeding five-year 
periods. Fifty-six per cent were under 
thirty years of age and 73 per cent were 
under thirty-five when first examined. 
Seventy-two per cent were under ob- 
servation from five to nineteen years, 
38 per cent (8671) from fifteen to nine- 
teen years, and in 6 per cent (1437 


TABLE IX 

Length of Observation Period 


1 

A’ u tnher 

Per Cent 

Total cases | 

22,741 

100 

None- single examination 1 

821 

3.6 

Under 1 year ! 

278 

1.2 

1 to 2 years j 

1,161 

5.1 

3 to 4 years • • • 1 

2,614 j 

11.6 

5 to 9 years ; 

3,825 

16.8 

10 to 14 years. . , .... 

3,904 ' 

17.2 

15 to 19 years. . . . . . . : 

8,671 

; 38.2 

20 to 24 years. . 

1,023 

i -*.5 

25 years or over 

414 : 

! 1.8 


cases) the observation period was twenty 
years or more (Table IX). A small num- 
ber, 821 (4 per cent), were given only 
a single examination. In most instances, 
the medical records contained the results 
of annual physical examinations made 
between January, 1924, and December, 
1941. In many cases record began with 
admission, as a cadet, to West Point. 

All levels of transient hypertension, 
both systolic and diastolic, were signifi- 
cant with respect to the later development 
of sustained hypertension and retire- 
ment with cardiovascular renal diseases 
(Table X). ir> Of particular interest 
was the observation that slight degrees 
of elevation were important, even when 
the systolic level alone was involved. 
Of the greatest significance was a 
transient rise in diastolic pressure above 
100 mm., especially as an early sign 
of subsequent sustained hypertension 
(Table XI). No significant differences 
were apparent between the various de- 
grees of hypertension in relation to 
the death rates with cardiovascular renal 
diseases. These data lend support to the 
view that transient elevations of blood 
pressure, above the upper range of nor- 
mal, often represent an early stage of 
hypertensive vascular disease. 
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TABLE X 

Observed Number of Cases of Sustained Hypertension, and of Retirement and Death 
by Various Degrees of Transient Hypertension, Compared with That Expected on 
the Basis of the Rates for the Group Without Transient Hypertension 


Degree of 

Later Occurrence 
& a s td d 

Cardiovascular Renal 

Transient 

Hyper- 

tension, 

Hypertension 

Retirements 

Deaths 

M m . II a 

Observed 

Expected 

Observed 

Expected 

Observed 

Expected 

150 or less 

91-100 

.172 

129 

248 

1 36 

75 

33 

1 50 or less 







101-150 

84 

19 

62 

22 

9 

5 

151-165 

90 or less 

82 

10 

19 

12 

10 

3 

151-165 

91-100 

122 

37 

62 

43 

26 

10 

151 165 




I 



101-150 

111 

20 

67 

24 

8 

6 

166 225 
" 90 or less 

14 

3 

12 

3 

2 

1 

166 225 

91-100 

48 

16 

26 

19 

2 

4 

166 225 

101 1 50 ; 

189 

26 

87 

30 

20 

7 

Total 

922 

260 

583 

289 

152 

69 


The authors conclude that the decision ulation of comparable physical fitness 
as to the usefulness to the Army of a and similar age groups, 
man with transient hypertension will de- Transient Tachycardia — A statisti- 
pend on the need for manpower. 13 Dur- cal analysis by Levy, White, Stroud, and 
ing times of peace, or whenever the need Hillman 16 of the medical records of 
for men in the Service is not acute, the 22,741 Army officers revealed that tran- 
transient hypertensive is not to he re- sient tachycardia due to emotional dis- 
garded as a first-rate risk, since later he turbance or some cause not discernible, 
may prove a burden to the Veterans like transient hypertension of similar 
Administration. It seems probable that origin, is often a precursor of hyperten- 
the facts pertaining to transient hyper- sive vascular disease. By transient tachy- 
tension which have been derived from cardia is meant a heart rate of 100 or 
an analysis of the records of Army offi- over, of sinus origin, which was followed 
cers apply also to the general male pop- after rest, on any particular examina- 
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TABLE XI 

Ratio of Observed to Expected Number of 
Cases of Later Sustained Hypertension, 
and of Retirement and Death with Cardio- 
vascular Renal Diseases, by Various Levels 
of Systolic and Diastolic Blood Pressure 


Later Development of Sustained Hypertension 

Diastolic 

B. P. Level , — 

Mm. Hg 90orLc.es !)1 IOO 101 Ini) 

(ISO or less (1.0) 2.6 j 4.1 

Systolic <151—1 65 . . .1.2 2.2 ( 5.5 

(166-225. . 4.7 .1.0 ' 5..1 

Average ratio .. .1.5 j .1.0 5.1 


Retirements with Cardiovascular Renal Diseases 


Diastolic 

B. P. Level , , 

Mm. Ho 

1)0 nr Less 01 DIO \ 101 tat) 

(150 or less (1.0) 1.8 2.8 

Systolic <151-1 65, . 1.6 1.4 2.8 

(166-225.. 4.0 1.4 2.0 

Average ratio .. 2.1 1.7 . 2.8 


Deaths with Cardiovascular Renal Diseases 

Diastolic 

B. P. Level , . , .. 

Mm. Ho 

Of) or Less j 01 It HI \lOI tiiO 

( 150 or loss (1.0) 1 2..1 [ 1.8 

Systolic -<151-165.. .1.2 2.6 1..1 

(166-225.. 2.0 0.5 2.0 

i 

Average ratio ..I ,1.0 j 2.2 j 2.1 


tion or at a later examination, by a rate 
under 100. The highest rate obtained dur- 
ing an examination was recorded. 'Tachy- 
cardia was considered to lie sustained 
when a rate of 100 or over persisted, in 
the recumbent posture, throughout one 
examination or in a series of reexamina- 
tions made in the course of several days. 


The frequency of transient tachycardia 
increased somewhat with age, up tofortv- 
five years ; at this point a plateau appar- 
ently was reached. The frequency was 
considerably less than that found for 
transient hypertension. The group with 
transient tachycardia showed higher rates 
for later sustained hypertension and for 
retirement with cardiovascular renal dis- 
eases than did the control group. The 
rates were similar to those for the group 
with transient hypertension. Tn the group 
with transient taclncardia. the death rate 
from cardiovascular renal diseases was 
not significantly greater than in the con- 
trol group, which finding was in contrast 
to the group with transient hypertension, 
in which a significant increase was dem- 
onstrated. When both transient tachy- 
cardia and transient hvpertension were 
present, the incidence of later sustained 
hypertension was more than twice as 
great as when either condition was pres- 
ent alone: the incidence of retirements 
and deaths with cardiovascular renal dis- 
eases was also higher, but to a less pro- 
nounced degree. 

In a small group with sustained 
tachycardia, the rates of retirement and 
death with cardiovascular renal diseases 
were far in excess of those of any other 
group considered. 

'Transient “O” Diastolic Brachial 
Pressure 

fn the routine examination of men 
between the ages of eighteen and forty- 
five years of age fur induction into the 
Armed Forces of the I’nited States, there 
has been observed by Wilburne 17 in 
thirty-eight examinees a cardiovascular 
syndrome characterized by transient 
“0” diastolic brachial pressure (indirect 
method), normal or elevated popliteal 
pressure, and tachycardia. The brachial 
systolic pressure associated with the “0” 
diastolic tension ranged from 1 18 to 250 
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millimeters of mercury, and averaged 
159.1 millimeters. The popliteal systolic 
and diastolic pressure in the prone posi- 
tion averaged 202.3 and 101.9 milli- 
meters, respectively. The heart rate 
ranged from 90 to 168 per minute, and 
averaged 127.4; only two examinees re- 
vealed a heart rate below 100. Fifteen 
of the subjects were between eighteen 
and twenty years of age, twelve between 
twenty-one and twenty-five, eight be- 
tween twenty-six and thirty, two between 
thirty-one and thirty -five, one between 
thirty-six and forty, and none between 
forty-one and forty-five years of age. 

Following rest periods varying be- 
tween five and ninety minutes, the dias- 
tolic pressure rose to values ranging 
from 60 to 112 millimeters of mercury, 
with an average level of 75.2, while the 
brachial systolic pressure revealed an 
average fall of 11 millimeters from the 
initial (prerest) levels. The popliteal 
systolic pressure in the prone posture 
exhibited an average drop of 12.5 milli- 
meters of mercury, and the popliteal 
diastolic pressure showed an average 
drop of 7.1 millimeters. The postrest 
heart rate ranged from 76 to 148, and 
averaged 104.7, representing a fall of 
22.7 beats per minute. 

The mechanisms involved in the gene- 
sis of this syndrome are difficult to ex- 
plain. It is believed to represent a marked 
degree of psychoneurogenic effect on the 
cardiovascular system. It would be pre- 
sumed that the nervous tension exhibited 
by the examinees was an expression of 
fear, which stimulated adrenal activity, 
and this resulted in the release of small 
amounts oE epinephrine into the circula- 
tion, producing arterial dilatation in the 
muscle bed of the upper extremities and 
initiating certain compensatory reflex 
mechanisms which maintain normal vas- 
cular tone or bring about vasoconstriction 
in the lower extremities, to counteract 


the effects of the vasodilatation in the 
upper extremities in order that physio- 
logic blood pressure levels and adequate 
cerebral flow be maintained. There also 
appears to be evidence suggesting that, 
under certain conditions, the lower ex- 
tremities may be more responsive to 
vasoconstrictor influences than the upper 
extremities. For example, a more pro- 
nounced degree of reduction in the skin 
temperature of the foot than of the hand 
has been observed as a result of smoking, 
apparently due to a more marked vaso- 
constriction in the skin of the lower ex- 
tremities than in the upper extremities 
(however, the cutaneous response may 
not represent the response in the muscle 
bed). 

That these cases do not represent 
functional aortic insufficiency is evident 
from the following : ( 1 ) An aortic dias- 
tolic murmur was absent despite careful 
repeated search in a quiet room; (2) a 
brachial diastolic pressure of “0” is gen- 
erally not encountered in functional aortic 
insufficiency; (3) no evidence, clinical 
or roentgenologic, of left ventricular dila- 
tation was found; and (4) the diastolic 
pressure in the lower extremities did not 
reveal a corresponding change. 

Subacute Bacterial Endocarditis 

Treatment — Until a few years ago, 
subacute bacterial endocarditis was al- 
most uniformly fatal. In a series of 250 
cases studied in five Boston hospitals and 
in private practice from January, 1927, 
to March, 1939, reported by Kelson and 
White, 18 no therapy was curative. After 
the introduction of sulfonamide drugs, 
cases of unequivocal cures were reported 
by various investigators. In an analysis 
by White, Mathews, and Evans, 19 seven 
(8.9 per cent) of seventy-seven clear-cut 
and 2 probable cases of subacute bac- 
terial endocarditis, treated with sulfona- 
mides at the Massachusetts General Hos- 
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pital from January, 1939 to September, 
1944, inclusive, recovered; sulfapyri- 
dine appeared to have a greater anti- 
pyretic effect than other sulfonamides 
And in a series of cases reported by 
Kelson, 20 sulfapyridine reduced the fever 
in a majority, with blood cultures fre- 
quently becoming negative for a few 
days to several months, but only 4 of 
197 patients were apparently cured. The 
failures of sulfapyridine to cure appeared 
related to complications of the disease, 
toxic effects of the drug, its bacteriostatic 
rather than bactericidal mechanism, a 
low concentration of drug within the 
vegetations, its ineffectiveness against 
some strains of nonhemolytic strepto- 
cocci, and the almost regular develop- 
ment of resistance to its action. The 
administration of heparin in combina- 
tion with sulfapyridine (or a related 
drug) was beneficial only when the latter 
reduced the temperature to normal or 
near normal and sterilized the blood 
stream. The incidence of spontaneous 
cure in subacute bacterial endocarditis 
has been estimated at 1 per cent. 

The use of penicillin has opened a 
new chapter in the therapy of subacute 
bacterial endocarditis. The early ex- 
periences with it were not encouraging; 
but the use of massive doses has made 
possible the successful treatment of ap- 
proximately 75 per cent of cases caused 
by nonhemolytic streptococci. 

By the combined use of penicillin 
and heparin , Loewe 21 ’ 22 has obtained 
a clinical cure in fifty (81 per cent) of 
sixty-two consecutive and unselected pa- 
tients (sixty with Streptococcus viridans 
and two with Streptococcus nonhaemo- 
lyticus). Forty-six of the patients are 
alive, and many have resumed useful 
occupations; four have died of other 
causes. The duration of illness prior to 
treatment varied from one to six weeks. 
The penicillin sensitivity of the causa- 


tive organisms varied from 0.007 to 0.5 
Oxford unit per cc. The average daily 
dose varied from 40,000 to 2,250,000 
Oxford units; and the total individual 
dosage ranged from 867,000 to 95,620,000 
units. Continuous intravenous injection 
was the choice method of administration. 
Continuous intramuscular administration 
was used only in cases of congestive fail- 
ure or in the presence of severe pyro- 
genic reaction. 

Heparin was administered mostly sub- 
cutaneously in the Pitkin menstruum, 
composed of gelatine, dextrose, glacial 
acetic acid, and water in definite propor- 
tions (which allows a slow and equable 
absorption). A subcutaneous deposit of 
300 mg. of heparin every second or third 
day (or approximately 200 mg. daily in 
the form of the aqueous commercial prod- 
uct in the vcnoclysis) is sufficient to effect 
an anticoagulant level with a reading of 
thirty to sixty minutes. A three-day 
course of penicillin administration in- 
tramuscularly before the injection of 
heparin reduced the incidence of cere- 
bral embolism attending heparinization. 
In Loewe’s experience, 22 it is not feasi- 
ble technically to give large doses of 
penicillin — 2,000,000 units, daily, intra- 
venously without heparin for without 
heparin the treatment is often inter- 
rupted by the development of thrombo- 
phlebitis. 

In cases presenting difficulty in ob- 
taining an adequate blood penicillin level 
because of too rapid excretion of peni- 
cillin, para-aminohippuric acid has been 
administered in doses of 60 to 100 gm. 
per day in the intravenous drip with 
penicillin for periods as long as eight 
days to enhance the blood penicillin level 
(the excretion of penicillin being delayed 
by the overloading of the excretory mech- 
anism of the renal tubules by the para- 
aminohippuric acid) 22 
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Fourteen of twenty cases of subacute 
bacterial endocarditis treated by Dawson 
and Hunter, 23 with total amounts of 
penicillin ranging from 830,000 to 36,- 

700,000 units, were in very good health, 
free from all evidence of infection, at 
least three months after treatment was 
ended ; one additional patient was in ex- 
cellent health, free from all evidence of 
infection, four weeks after the termina- 
tion of treatment. Heparin was employed 
as an adjuvant to penicillin in the treat- 
ment of the majority. 

Five of the cases were selected on a 
basis of good clinical condition and a 
well-defined sensitivity to penicillin on 
the part of the infecting organism, and 
fifteen cases were unselected, represent- 
ing consecutive hospital admissions from 
January to August, 1944. In seven cases 
the drug was administered by intramus- 
cular injection at frequent intervals, usu- 
ally every three hours; in five cases an 
intravenous drip was employed, and in 
eight cases both methods were used at 
different times. Therapy was continued 
for periods varying from ten to sixty- 
two days, 'file results were satisfactory 
in five of the seven cases treated by the 
intramuscular route and in four of the 
five cases treated by intravenous drip. 
For the majority of cases, a regimen 
of 200,000 units daily for three weeks 
appeared to be adequate; but in three 
instances signs of infection recurred 
when treatment was discontinued, and 
additional therapy was given. In suc- 
ceeding courses, the daily dose was in- 
creased to 300,000 or 320,000 units and 
in one case to 500,000 units. Not infre- 
quently the administration of heparin led 
to sharp febrile reactions, which confused 
the clinical picture considerably. Hemor- 
rhagic complications resulting from hep- 
arinization were observed in only one 
instance. 


Of seven additional cases treated by 
Dawson and Hunter, in five of which 
penicillin was administered by continu- 
ous intramuscular drip without heparin, 
the results were as favorable as in the 
cases in which heparin was employed. 
In six patients, the infection was appar- 
ently terminated, and the seventh pa- 
tient .suffered a relapse after one course 
of treatment and required additional 
therapy. Comparative studies showed 
that, as a rule, higher blood penicillin 
levels were obtained in patients receiving 
the drug by continuous intramuscular 
drip than in those receiving continu- 
ous intravenous drip. Since the intra- 
muscular drip is also better tolerated by 
the patient and the technic is simpler, 
these clinicians believe that this method 
of administration is the one of choice 
when penicillin administration for pro- 
longed periods is necessary. 

Of six cases of subacute bacterial en- 
docarditis studied by Paullin and Mc- 
Loughlin, 24 which were given 200,000 to 

300.000 units of penicillin daily by intra- 
muscular injection every two hours, day 
and night, until about 4,000,000 units 
were administered, three (aged sixteen, 
twenty, and sixty-four years) were alive 
and well six to nine months after dis- 
charge from the hospital. The other 
three cases (aged twenty, sixty-eight, 
and seventy-two years), in which treat- 
ment was unsuccessful, were rather hope- 
less from the onset. 

Of nine consecutive unselected cases 
of subacute bacterial endocarditis, rang- 
ing in age from nineteen to fifty-seven 
years, treated by Meads, Harris, and 
Finland, 25 with sodium penicillin at the 
Boston City Hospital during 1944, seven 
were alive and free of evidence of active 
infection for one to eleven months after 
treatment. The dose generally used was 

25.000 units intramuscularly every two 
hours for approximately two weeks. The 
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total amount used varied from 3,000,000 
to 6,000,000 units except in two cases 
in each of which a total of more than 
9,000,000 units was given in two sepa- 
rate courses. In three cases the hlnod 
cultures were negative in four to eight 
hours and in a fourth case within eight- 
een hours after the initial close of peni- 
cillin. Two patients had recurrence of 
infection, one after four months and the 
other after only one month. It was not 
certain whether these recurrences repre- 
sented reactivation of the original infec- 
tion or reinfection. Heparin was used in 
three cases, but in two it was discontin- 
ued after eight and twelve days respec- 
tively, because of a rise in temperature 
and pulse rate associated with malaise, 
sweating, anorexia, nausea, drowsiness, 
and irritability (all of which symptoms 
completely subsided within twelve hours 
after the heparin was stopped). All the 
fatal cases had severe heart failure re- 
sulting from extensive damage to cardiac 
structures. 

Intensive penicillin therapy for six to 
eight weeks resulted in clinical cure, after 
follow-up periods up to six months, of 
eight (73 per cent) of eleven patients with 
subacute bacterial endocarditis caused by 
strains of streptococcus sensitive in the 
test tube, studied by Bloomfield, Arm- 
strong, and Kirby. 26 The general plan 
was to give 200,000 to 300,000 units in 
twenty-four hours by continuous intra- 
venous drip for three weeks, and there- 
after 120,000 to 200,000 units per day 
in eight intramuscular injections (5000 
units per ml. of saline) for three to five 
weeks. All of the eleven patients were 
promptly made “bacteria-free” (blood 
captures) except one, who died early in 
tlf^ course of treatment. One patient, 
apparently cured of the infection, died 
of cardiac failure. Seven patients re- 
turned to work and were apparently as 
well as before endocarditis developed. 


There were no clinical relapses or re- 
infection. Petechiae and emboli continued 
for some time after the blood cultures 
were negative. Renal lesions as evi- 
denced hv studies of urinary sediment 
were not as a rule complete! \ eliminated 
by the treatment. The results of this 
study indicate that continuous treatment 
over a long period (two months or more 
if necessary) is much more likely to ter- 
minate the infection completely than brief 
courses of penicillin, even if the daily 
dose is large. With the idea of simpli- 
fying the technic of administration, the 
authors are trying a program consisting 
from the start of intramuscular injections 
of 50,000 units of penicillin at six-hour 
intervals. 

Of twenty cases with subacute bac- 
terial endocarditis treated by Flippin, 
Mayock, Murphy, and Wolferth 27 with 
300,000 units of penicillin a day for four- 
teen days as the initial course (adminis- 
tered by continuous intravenous infu- 
sion, whenever possible), sixteen had 
definite subsidence of the infection, twelve 
are still alive and, with one exception, 
all are well. Of the eight who did not 
survive, four were completely free of 
active infection and died of heart dis- 
ease, three failed to respond to therapy, 
and one died of an acute pulmonary em- 
bolism soon after treatment was com- 
pleted. In cases with severe congestive 
heart failure and in those without suit- 
able veins intermittent intramuscular 
administration was employed. Patients 
in moderate cardiac failure tolerated the 
3000 cc. of intravenous fluid daily, if 
the solution was 5 per cent glucose in 
water and the dietary salt was restricted. 
Heparin was not used in the treatment 
of any of the cases. 

Ten of the twelve living patients re- 
ceived only a single course of penicillin 
(4,200,000 units over fourteen days), 
while the remaining two suffered re- 
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lapses and required additional treatment. 
One of the latter (aged twenty-six years) 
received a total of over 86,000,000 units, 
administered intermittently over a period 
of almost twelve months, at the end of 
which time the hlood culture was still 
positive and the organism (Streptococcus 
viridans ) had become quite resistant to 
penicillin. The organism was then found 
to be sensitive to 0.05 unit of penicillin X 
per cc. and following the administration 
of 15,000,000 units of penicillin X over 
twenty-five days, the patient has been 
well for a period of two months. The 
second patient (aged forty-eight years) 
suffered three relapses, and then, after 
receiving 4,200,000 units intramuscularly 
over a period of twenty-one days, became 
free from symptoms of the disease for 
over nine months. Recently, however, 
she developed signs of early cardiac fail- 
ure with no evidence of active infection. 

In view of subsequent experience with 
sixteen additional cases, these authors 
believe that all patients with subacute 
bacterial endocarditis should receive at 
least 500,000 units of penicillin a day 
for at least five weeks. 

Eleven of twelve patients with subacute 
bacterial endocarditis treated by Goerner, 
Geiger, and BIake- M with massive doses 
and prolonged courses of penicillin are 
alive and well ; in three cases the time 
that has elapsed since termination of 
the treatment has been from one to five 
months, in four cases from six to fen 
months, and in another four cases from 
eleven to fifteen months. The group in- 
cluded one male, aged thirty-five years, 
and eleven females ranging in age from 
eleven to sixty-three years. Heparin 
proved unnecessary in the cure of the 
eleven successful cases, and its use did 
not alter the outcome of the single unsuc- 
cessful case. 

The daily doses of penicillin ranged 
from 200,000 to 600,000 units for total 


periods of from three to nine and one- 
half weeks in the cases successfully 
treated. The dose was adjusted (from 
the basic minimum of 10,000 units per 
hour) so that the serum penicillin con- 
centration was not less than three times 
the in vitro inhibiting level of the organ- 
ism concerned in each case. Treatment 
was chiefly by continuous intravenous 
infusion day and night except in one 
case in which the fractional intramuscu- 
lar route was employed throughout. The 
daily quantity of the drug was dissolved 
in not more than 1500 cc. of physiolog- 
ical saline or 5 per cent glucose solution. 

When hand or wrist veins were se- 
lected as the infusion site, the arm was 
bound firmly with adhesive tape to a 
small padded board in such a manner 
as to splint only the wrist, always leav- 
ing the elbow free. When the needle 
(21 gauge, not longer than one inch) 
was placed in a forearm (or leg) vein 
high enough to avoid interference from 
movement of wrist or ankle, no splint 
was necessary. The needle was inserted 
all the way to the shank, with as much 
of its length as possible lying within the 
vein. The shank and three-way stop- 
cock were securely fastened with adhe- 
sive tape to the skin and also to the 
splint if one was used. This arrange- 
ment usually proved painless and rea- 
sonably comfortable, allowing relatively 
free use of the extremities, and per- 
mitted a maximum freedom of move- 
ment of the patient in bed or chair 
(Fig. 8). The three-way stopcock was 
convenient for taking blood, and for 
clearing an obstructed needle. The in- 
fusion usually was left undisturbed for 
several days, often as many as five, when 
a completely fresh assembly was intro- 
duced and a new vein on another ex- 
tremity was cannulated. 

In the experience of Goerner, Geiger, 
and Blake, constant slow intravenous 



258 


CARDIOVASCULAR SYSTEM 


infusion seemed to be the best method 
of administration both from the patient’s 
standpoint of maximal comfort and the 
scientific standpoint of maintaining rela- 
tively constant and satisfactory serum 
penicillin levels with utmost economy. 
Its successful routine use requires, how- 
ever. skillful venoclysis technic and rela- 
tively close supervision. A course con- 
sisting of about 250,000 units daily for 
four weeks is apparently adequate for 


able cases probably would result, al- 
though the practice might be wasteful 
of penicillin, and the occasional case with 
an unusually resistant organism prob- 
ably would not be cured because of 
inadequate dosage. 

The administration of relatively small 
doses of penicillin before obtaining a 
positive blood culture in suspected cases 
of subacute bacterial endocarditis should 
be avoided because (1) the chances of 



Fig. 8. 


the treatment of the majority of the rela- 
tively early cases in which physical de- 
terioration is not notably advanced, and 
the infecting organism is satisfactorily 
inhibitable. 

When facilities for estimation of the 
resistance of the infecting organism to 
penicillin in vitro and measurement of 
the serum penicillin titers during treat- 
ment to ensure effective therapy are not 
available, the simplest therapeutic prac- 
tice would be the injection of penicillin 
intramuscularly in doses of at least 
30,000 units at intervals of not longer 
than two hours day and night for at least 
four weeks. Cure of many of the favor- 


obtaining a positive blood culture are 
lessened, despite the addition of penicil- 
linase to the culture material, (2) the 
infecting organism may lose its sensi- 
tivity to penicillin, and (3) the cardiac 
lesion itself undoubtedly progresses. 27 
In cases in which routine blood cultures 
are negative, positive results may be ob- 
tained at times by employing anaerobic 
and arterial cultures. 

From the results of the studies made 
by various groups of clinicians mentioned 
in this discussion, it appears that the use 
of anticoagulant agents as therapeutic 
supplements to penicillin is not essential 
in the successful treatment of subacute 
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bacterial endocarditis. As stated by Goer- 
ner, Geiger, and Blake, 2s “it is conceiv- 
able that if the surfaces of vegetations 
can be kept sterilized for several weeks, 
epithelialization of the surface and fibrotic 
scarring of the thrombotic mass may 
effectively incarcerate and perhaps ulti- 
mately destroy bacteria lying beneath.” 
That anticoagulant medication may be 
unnecessary has also been suggested by 
Lichtman’s survey (1943) which showed 
that the cure rate of 109 cases of bac- 
terial endocarditis treated with heparin 
and sulfonamides was only 2.5 per cent 
higher than obtained in 489 cases treated 
with sulfonamide compounds alone. Hep- 
arin is potentially a dangerous drug, 
especially in a disease in which embolic 
phenomena are common. The mainte- 
nance of continuous heparin effect for 
weeks considerably complicates the tech- 
nical management ; the drug often causes 
fever which confuses the clinical course ; 
and its administration calls for at least 
daily estimation of the coagulation time 
to ensure proper control of the dosage. 
Finally, heparin is expensive; the re- 
quired daily amount costs more than 
the penicillin and adds hundreds of dol- 
lars to the cost of treatment of the aver- 
age case. Whether heparin will prove 
advantageous in the treatment of far 
advanced cases with perhaps more mas- 
sive vegetations is yet to be learned. 

Accessory Therapeutic Measures — 
Accessory therapeutic measures in the 
treatment of subacute bacterial endocar- 
ditis include the use of high caloric, high 
vitamin diets, supplementary multivita- 
min preparations, hematinics in liberal 
dosage when anemia is present, and fre- 
quent transfusions when indicated. The 
administration of digitalis and the re- 
striction of the salt and fluid intake may 
be necessary in patients presenting signs 
of myocardial insufficiency. 


Foci of infection in abscessed teeth, 
diseased tonsils, and so forth should be 
eliminated. But a course of treatment, 
with penicillin or sulfonamides or both 
should be given before and after ton- 
sillectomy or tooth extractions as a pro- 
phylactic measure. A regimen for adults, 
suggested by Anderson and Keefer, 29 is 
the administration of 2 gm. of sulfa- 
diazine twenty-four hours before opera- 
tion, and 1 gm. every four hours for 
forty-eight hours after operation ; or 
50,000 or 100,000 units of penicillin can 
be given intramuscularly no longer than 
one-half hour before the projected op- 
eration, and 25,000 units intramuscularly 
every three hours for twenty-four to 
forty-eight hours after operation. A 
similar course of therapy should be of 
advantage immediately after any embolic 
manifestation in spite of the finding of 
negative blood cultures. The eradication 
of foci of infection may be done as early 
in the span of treatment as is consistent 
with the condition of the patient. 

Criteria for Cure — A favorable re- 
sponse to treatment in subacute bac- 
terial endocarditis is marked by a fall in 
temperature to normal, a sense of well- 
being on the part of the patient, im- 
provement of appetite, disappearance of 
embolic phenomena, splenomegaly and 
clubbing of fingers, progressive gain in 
weight, improvement in the hematologic 
picture, and decrease in the sedimenta- 
tion rate. For the first three months 
after treatment with penicillin, the prog- 
nosis should remain extremely guarded. 
If the patient remains well during this 
period, the prognosis improves, but — 
because of the possibility of merely a 
temporary therapeutic remission — it is 
unwise to consider any patient as cured 
until at least a year has elapsed after 
the termination of treatment. Embolic 
phenomena may occur for some time 
after the blood becomes bacteria-free ; 
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and each such occurrence carries with 
it the threat of further damage to valves 
pr other underlying structures in the 
heart from which the emboli are released, 
as well as possible injury where lodg- 
ment occurs. Severe cardiac failure may 
follow these incidents. The likelihood of 
reinfection will probably always be pres- 
ent in these patients with acquired or 
congenital endocardial defects. In most 
instances, several weeks or, more often, 
several months, of convalescence are re- 
quired before the patient has recovered 
fully his strength and energy. Restric- 
tion of physical activities during the 
period of convalescence is of importance. 

Acute Bacterial Endocarditis 

The diagnosis of acute bacterial endo- 
carditis is difficult to make with certainty 
during life. The disease manifests itself 
in two distinct forms, vis., cases in which 
infection of the endocardium is primary, 
and cases in which it is secondary. In 
the primary form, the patient presents 
the symptoms and signs of a constitu- 
tional infection without any evidence of 
localization ; the blood culture usually is 
positive; but the pathognomonic signs, 
such as the appearance of new or chang- 
ing heart murmurs and the development 
of petechiae or other embolic phenom- 
ena, may be absent until late in the dis- 
ease, and occasionally never develop. 
Much more frequent is the secondary 
form of the disease, in which bacteria 
gain access to the blood stream from a 
frank focus of infection. The diagnosis 
may be difficult, however, because pathog- 
nomonic signs may not be present and 
attention usually is fixed on the primary 
focus of infection. It is not unusual for 
the diagnosis of bacterial endocarditis to 
be suspected only when progressive im- 
provement in the primary focus impels 
search elsewhere for the cause of the 
continuing symptoms and bacteremia. 


Before the introduction of penicillin, 
it is doubtful whether any patient with 
acute bacterial endocarditis, other than a 
few cases caused by the gonococcus, ever 
recovered. During the two years just 
passed there have been reports of cases 
that have recovered under treatment with 
penicillin. According to Anderson, 30 
the recovery rate is approximately 45 
per cent in cases caused by the hemolytic 
streptococcus, 35 per cent in cases caused 
by the pneumococcus, and 25 per cent in 
those caused by the staphylococcus. The 
optimum schedule of treatment is not 
yet known. This is partly due to the 
fact that the patient either recovers or 
succumbs to the infection within a few 
days, and there is little opportunity to 
experiment with dosage. 

In patients who have developed val- 
vular defects, the appearance of severe 
cardiac failure after the infection has 
been controlled has frequently constituted 
a serious obstacle to complete clinical 
recovery. In some instances, death has 
occurred within a few weeks or months 
from cardiac failure ; others have re- 
mained seriously incapacitated. 

Of seven cases of acute bacterial endo- 
carditis treated with penicillin by Meads, 
Harris, and Finland,-"’ three (one caused 
by type 7 pneumococcus, one by type 5 
pneumococcus, and the third by group 
A, type 28, hemolytic streptococcus) 
survived. Small doses were generally 
used in these cases because of the greater 
susceptibility of the infecting organism. 
The diagnosis in all the fatal causes was 
confirmed at autopsy but in those which 
survived, it is only highly probable. Hep- 
arin was used as an adjuvant to peni- 
cillin in two cases, one of which recov- 
ered. 

In a series of six cases of acute bac- 
terial endocarditis (three due to hemo- 
lytic streptococcus group B, two to Staph- 
ylococcus aureus , and one to hemolytic 
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streptococcus group A) treated with 
moderate doses of penicillin by Dolphin 
and Cruickshank 31 in the puerperal sep- 
sis unit at the North-Western Hospital, 
three were alive and well six to twelve 
months after penicillin therapy was 
stopped. 1’he total dosage of penicillin 
in the three cases which recovered was 

790.000, 960,000, and 2,300,000 units, 
respectively ; and in the three fatal cases, 

646.000, 960,000, and 1,157,000 units, 
respectively. Attention is called to the 
frequency of infection of healthy heart 
valves by group B streptococcus, which 
not uncommonly causes mild genital tract 
sepsis, particularly after abortion. 

Peripheral Vascular Disease 

Psychiatric Factors in Peripheral 
Vasoneuropathy After Chilling — In 
a study of twenty- four cases of periph- 
eral vasoneuropathy after exposure to 
severe cold (“trench foot”), Osborne 
and Coweii*"” have observed a common 
incidelice of a history of sweaty hands 
and feet and a tendency to neurosis. In 
one group of fifteen infantrymen without 
previous battle experience, subjected to 
ice and snow, morale was low, the inci- 
dence of neurotic traits high, and all 
gave a history of previous hyperhidrosis, 
usually affecting the hands and feet; ten 
patients admitted almost uncontrollable 
fear while in action, at various times 
before the development of trench feet. 
In the second group of nine men from 
an armored formation, most of them 
battle trained and with high morale, there 
was a low incidence of psychoneurotic 
or psychosomatic illness, although five 
were of the “perspiratory personality” 
type. With due allowance for the fact 
that the degree of exposure in the two 
groups of eases was not strictly com- 
parable, the severity of tissue damage 
was greater in the first group. 


The clinical findings in this study 
suggest that the individual prone to psy- 
choneurosis, of poor morale, develops a 
more severe peripheral vasoneuropathy 
than the man of sound personality and 
good morale, under equal conditions of 
exposure to severe cold and with the 
same lack of opportunity for adequate 
foot hygiene. The neurotic individual 
has a parallel unstable vasomotor sys- 
tem, and the hypersensitive neuromuscu- 
lar control may make the arterioles more 
susceptible to trauma from cold. Fur- 
thermore, the temperature - regulating 
mechanism of the skin in this type of 
person is unstable and hypersensitive; 
and, as a rule, the sweat glands are over- 
active, though perspiring freely, the skin 
is cold, and he feels cold — the “cold per- 
spiration” of anxiety. Such skin, already 
“cold and clammy,” must be at a dis- 
advantage when exposed to external chill 
and dampness. The prophylaxis of trench 
foot thus becomes as much a matter of 
personnel selection as of “foot hygiene” ; 
and in its treatment the psychiatrist 
sometimes will be able to accelerate both 
recovery of function and return to some 
form of useful duty. 

Neurovascular Syndrome Caused 
by Hyperabduction of Arms — A neu- 
rovascular syndrome produced by pro- 
longed hyperabduction of the arms, which 
may give rise to gangrene secondary to 
occlusion of the subclavian artery and 
neurologic sensory complaints probably 
secondary to stretching and ischemia of 
the brachial plexus trunks, has been de- 
scribed by Wright. 33 By “hyperabduc- 
tion” is meant that phase of circumduc- 
tion which brings the arms together 
above the head (with the elbows flexed 
or with their long axes corresponding 
in plane to that of the body). Of five 
cases reported by Wright, four devel- 
oped their syndromes as a result of 
prolonged sleeping in the supine position 
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with their arms hyperabducted, and in 
the fifth case the symptoms were aggra- 
vated by two injuries involving the right 
shoulder. In additional cases, to be re- 
ported later, the syndrome has developed 
as the result of occupational hyper- 
abduction. 


stances, obliteration of the pulse could 
be produced by merely hyperabducting 
the arm, and sometimes occurred before 
the arm reached 180° ; in others, it was 
necessary to apply moderate stress to the . 
arm, forcing it posteriorly and moving it 
about in order to find a position in 



Fig. 9 — Sleeping position frequently seen in hospital wards, in which obliteration of 
the pulse and overstretching of the nerve trunks may occur. 


A study of 150 young adults, consid- 
ered to be normal with regard to this 
syndrome, revealed that occlusion of the 
subclavian artery by hyperabduction of 
the arms is a normal phenomenon. In 
125 (83.3 per cent) of the 150 "normal” 
subjects, obliteration of the right arm 
pulse could be produced by hyperabduc- 
tion of the right arm above the head 
(Fig. 9); and in 124 (82.7 per cent), 
obliteration of the left arm pulse could 
be produced by hyperabduction of the 
left arm above the head. In some in- 


which the pulse was obliterated. No 
correlation was found to exist between 
the degree of muscular development and 
the ease with which the pulse could be 
obliterated. Turning the head toward, 
or away from, the arm being tested may 
open or close the subclavian-axillary ar- 
tery; in this group the scalenus muscles 
may play an important part. Flexing the 
head and neck reduces the incidence of 
obliteration, and hyperextending in- 
creases the incidence. The frequency of 
obliteration of the pulse in this “normal” 
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group is of importance because this posi- 
tion of hyperabduction is being widely, 
but erroneously, used as a test for the 
scalenus anticus syndrome. Actually, the 
scaleni are relaxed rather than tensed in 
this position. 
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between the clavicle and the first rib 
(Fig. 10). The subcoracoid - pectoralis 
minor syndrome appeared to play a 
major role in the obliteration of the 
pulse caused by hyperabduction, for it 
occurred when the arm was abducted 



Fig. 1 0— Photograph showing relations o£ brachial plexus and subclavian-axillary artery with 
the arm in hypcrubductfon. In many instances in this position the vessels and nerves are stretched 
and subject to torsion as they pass beneath the coracoid process and behind the pectoralis minor 
muscle. Marked torsion and pinching may also take place between the clavicle and the first rib. 


In the production of this syndrome, 
there are two zones of stretching, tor- 
sion, and pinching: (a) The point at 
which the axillary-subclavian vessels and 
the trunks of the brachial plexus pass 
posterior to the pectoralis minor muscle, 
just beneath the coracoid process; and 
(b) the point at which the subclavian 
vessels and the trunks of the plexus pass 


anterolaterally to 90°, a position in which 
the costoclavicular space is at a wide 
phase. Reduction in the width of space 
between the clavicle and the first rib may 
have played a major part in the instances 
in which obliteration of the pulse oc- 
curred only with difficulty, and with 
backward pressure, as well as hyper- 
abduction. Pathologic changes are rela- 
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tively uncommon because (1) only a 
small number of people sleep or work 
with their arms hyperabducted for long 
periods of time (as in painting a ceil- 
ing) ; (2) most of these individuals will 
change their position by bringing their 
arms down below shoulder level when 
discomfort develops; and (3) in many 
instances the arteries are obstructed or 
the nerves stretched excessively only in 
certain specific positions. 

The findings in this study emphasize 
the importance of directing special atten- 
tion to the state of the pulse and com- 
plaints of paresthesias and numbness 
from patients whose arms are in hyper- 
abduction on operating tables or in 
splints or casts. Persons whose pulses 
can be occluded in the hyperabducted 
position should refrain from sleeping or 
working with their arms in this position. 

Treatment of Edema 

Fluid Dynamics in Chronic Con- 
gestive Heart Failure — Various theo- 
ries have been presented to explain the 
alteration in the fluid dynamics of con- 
gestive heart failure. According to the 
rather general present teaching, edema 
occurs primarily as a result of an in- 
crease in venous pressure which arises 
from the damming up of blood in the 
venous system when the ability of the 
heart to propel blood forward is im- 
paired, and increased capillary permea- 
bility and decreased colloid osmotic pres- 
sure of the blood act as contributing 
factors. But in the opinion of Warren 
and Stead, 34 the development of edema 
in chronic congestive heart failure is due 
primarily to failure of the kidneys to ex- 
crete salt and water normally, which in 
turn gives rise to an increase in the quan- 
tity of extracellular fluid ; and the increase 
of extracellular fluid is followed by an 
increase in plasma volume and a subse- 
quent increased production of plasma 


protein, which in due time cause a rise 
in venous pressure. The impairment of 
renal function is believed to be related 
directly to the decreased cardiac output 
and not to engorgement of the kidneys 
from an increased venous pressure, be- 
cause the salt and water retention may 
occur before there is a rise in venous 
pressure and may persist for a consid- 
erable time after the venous pressure has 
returned to normal. 

Patients with hypertension, aortic in- 
sufficiency, and coronary arteriosclerosis 
usually begin to have dyspnea before an 
elevation of venous pressure occurs, and 
many of them become nrthopneic, with 
a normal systemic venous pressure. That 
an abnormally large volume of extra- 
cellular fluid is present in these pa- 
tients, in spite of but little demonstrable 
edema, is shown by a rapid loss of 2 to 
10 kg. of weight when placed in bed and 
treated for congestive failure. Patients 
with repeated attacks of paroxysmal noc- 
turnal dyspnea but without obvious 
edema often show striking improvement 
when the urinary output is increased by 
the. administration of a mercurial diuretic 
(Alsever and Levine, 1933). (Iain in 
weight due to increase in extracellular 
fluid and increase in plasma volume (at 
shown directly by the dye technic and 
indirectly by a fall in the hematocrit 
reading) have been observed to precede 
a rise in venous pressure in patients with 
myocardial disease under observation in 
the hospital when congestive failure has 
been precipitated by the administration 
of large amounts of sodium chloride. 

Much of the difficulty in studying the 
development of edema is due to lack of 
knowledge of the mechanisms controlling 
the amount of extracellular fluid nor- 
mally present in the body. In congestive 
failure the cardiac output is inadequate 
to meet the demands of the patient’s 
daily life, and, as a result, the kidneys are 
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no longer able to excrete salt in a normal 
manner, and the retention of salt leads to 
the secondary retention of water. Vari- 
ous investigators — Schroeder (1941), 
Proger, Ginsberg, and Magendantz 
(1942), and Sehennn (1942, 1 944) — 
have shown that with an extremely low 
intake of sodium chloride, water is not 
retained by the patient with myocardial 
insufficiency, fn such cases, even the 
amount of sodium chloride in the aver- 
age diet is sufficient to give rise to con- 
siderable retention of water. The impor- 
tance of the sodium ion in the retention 
of salt and water is indicated by the fact 
that salts such as potassium chloride and 
ammonium chloride fail to cause reten- 
tion of water and are even diuretic, and 
that sodium bicarbonate acts in almost 
the same way as sodium chloride in 
causing retention of water. As far as 
can be determined, increasing and de- 
creasing the sodium chloride intake of 
patients with congestive failure induce 
and relieve the manifestations of con- 
gestive failure without any correspond- 
ing change in cardiac output. Increased 
capillary permeability apparently is not t 
a primary factor in the development of 
edema in heart failure, for repeated in- 
vestigations have shown that the protein 
content of the edema fluid is low, usually 
less than 0.5 gin. per 100 ce. 

For years it has been known that 
the blood volume in congestive heart 
failure is increased. The increase is 
primarily in the plasma volume, al- 
though the red cell volume also may 
be increased. As shown by various 
investigators, the plasma volume and 
the extracellular fluid volume increase 
and decrease eoneordantly. When liemo- 
dilution occurs because of the retention 
of salt and water, the lowering of the con- 
centration of the plasma proteins serves 
as a stimulus for the production of more 
plasma protein and as a consequence the 


total quantity of circulating protein also 
usually increases. The plasma volume is 
thus increased without a marked lower- 
ing of the osmotic pressure of the plasma 
proteins. When the fluid content of the 
body is decreased by therapy and the 
plasma volume returns to normal, the 
quantity of circulating protein also re- 
turns to normal (Seymour, Pritchard, 
Longley, and Hayman, 1942). It is 
probable that the pressure rather than 
the volume of the extracellular fluid is 
important in determining the plasma vol- 
ume. When the plasma protein concen- 
tration is low, a much greater increase 
in the quantity and pressure of the extra- 
cellular fluid is required to maintain a 
sufficiently large plasma volume to pro- 
duce a high venous pressure. In a study 
of the venous pressure immediately after 
death in patients with and without con- 
gestive heart failure, Starr (1940) found 
that in patients with prolonged conges- 
tive heart failure the venous pressure 
remained elevated after death, and con- 
cluded that the greater part of the rise 
in pressure was related to the increase 
in blood volume rather than to an actual 
change in the dynamics of a failing cir- 
culation, such as an increase in tone of 
the vascular bed or the damming up of 
blood behind a failing right ventricle. 

Although a generalized increase in 
venous pressure is not the primary cause 
of edema in congestive heart failure, local 
increases in venous pressure are of great 
importance in the placement of fluid 
which is retained in the body because of 
the failure of the kidneys to excrete salt 
and water in a normal manner. In the 
ambulatory patient, visible edema ap- 
pears first about the ankles, where the 
venous pressure is greatest (being the 
sum of that in the great veins of the 
chest and that produced by gravity). 
In patients who have not lost weight, 
the quantity of extracellular fluid neces- 
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sary to support a high plasma volume 
and a high venous pressure may be de- 
tected clinically only with difficulty. In 
the patient with tight skin, such as fre- 
quently found in Negroes, less retention 
of water is necessary to build up tissue 
pressure, and therefore such an individ- 
ual maintains a high venous pressure 
with less edema than does one with 
loose, flabby skin. And in the patient 
with salt and water retention, who is 
subject to episodes of increased pulmo- 
nary capillary pressure due to momen- 
tary discrepancy in the output of the 
right and left ventricles, marked pul- 
monary edema may occur with relatively 
little edema elsewhere. 

In sudden acute heart failure, increase 
in venous pressure may result from an 
increase in venous tone secondary to the 
marked decrease in cardiac output and 
from a redistribution of blood in the vas- 
cular bed. This may be caused reflexly 
by the fall in cardiac output or by a 
humoral mechanism from the decreased 
renal blood flow. Strengthening of the 
heart by digitalis may cause an increase 
in the cardiac output and a rapid de- 
crease in venous pressure. In many pa- 
tients the rise in venous pressure repre- 
sents a summation of the effects of a 
large plasma volume and of a redistribu- 
tion of blood secondary to an episode of 
more acute heart failure. 

High Fluid Intake in Management 
of Edema — Only in the fifty years just 
passed has the limitation of fluids in the 
presence of edema been the almost uni- 
versal practice. Earlier clinicians noted 
that the theoretical fear of water in 
dropsy was not justified by close bedside 
observation. In 1777, William Withering 
said: “I allow, and indeed enjoin, my 
patients to drink very plentifully of small 
liquors through the whole course of the 
cure.” Austin Flint (1886) and Sir 
William Osier (1896) believed- that in 


nephritis "of all diuretics, water is the 
best.” And Newburgh (1934) observed 
that edema in nephritis yields to an 
intake of water as high as 4 liters 
daily. 35 

In an eight-year study of 402 cases 
with either marked gross edema or ad- 
vanced cardiovascular disease (in 626 
separate periods of treatment) it has 
been found by Schemm 35 that large 
amounts of water are tolerated without 
ill effect, particularly by patients with 
gross cardiopathy. The results were bet- 
ter than those obtained with restriction 
of fluids, whether the primary illness 
was heart disease, nephritis, eclampsia, 
pernicious anemia, or some "idiopathic” 
syndrome. The presence of findings such 
as increased venous pressure, low con- 
centration of plasma proteins, acute pul- 
monary edema, convulsions, choked optic 
discs, low fixed specific gravity of the 
urine, or marked chloride or sodium 
deficits did not prove a contraindication 
to the regimen. 

In 393 periods of observation on 241 
cases with gross edema (Table XII), the 
edema cleared entirely in 369 instances 
(94 per cent) with a high fluid intake. 
Most of the twenty-four instances (6 per 
cent) in which the regimen failed were 
cases of advanced disease with the uremic 
syndrome, in which the oral intake was 
negligible because of nausea, vomiting 
or semistupor. In 103 ( 26 per cent) of 
the 393 periods of treatment, no change 
except the institution of the high fluid 
intake regimen was made, and therefore 
the benefit could not be attributed to 
factors such as rest, or the administration 
of digitalis-, oxygen, or diuretic drugs. 
Oppressive degrees of hydrothorax or 
ascites rarely required aspiration. In 
thirty-nine cases (fourteen with chronic 
valvular disease and twenty-five with 
degenerative heart disease) which had 
been disabled by anasarca for from one 
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TABLE XII 

Groups of the 241 Cases with Gross Edema 


Simple hypertensive* and arteriosclerotic heart disease 

Acute myocardial infarction 

Resistant ascites, with cardiopathy 

Advanced general vascular disease 

70 

40 

13 

11 

10 

10 

Main Groups 

Diabetes mellitus with anasarca 

Cor pulmonale (7), Thyrogenic lit, dis. (3) 

Cases 

Male 

Fe- 

male 

Average 

Age 

Heart Disease, Degenerative, Progressive 

Totals 

154 

84 

70 

60.9 yrs. 

Mitral stenosis and 'or aortic' insufficiency 

38 





Same, with acute rheumatic pancarditis 

6 





Same, with viridans endocarditis 

4 





Heart Disease, Rheumatic, Chronic Valvular 

Totals 

48 

14 

34 ! 

41.6 yrs. 

Nephrosis 

10 





Acute and subacute nephritis 

13 





Eclampsia t,5), lymphoblastoma (51, pernicious 






anemia (3), other cases (3). . , ... 

16 





Renal Disease and Other Cases 

Totals 

39 

19 

20 

34.0 yrs. 

dross Edema Cases. .... . . , 

Totals 

241 

117 

124 

52.5 yrs. 


to nine yours in spite <>f treatment by 
the usual methods, the edema disap- 
peared on the high fluid regimen and 
was so well controlled that they resumed 
nearly normal activity and were econom- 
ically useful again for periods of from 
one to eight years. 

Marked edema disappeared with the 
high fluid intake regimen also ( a ) in 
cases of myxedema with basal metabolic 
rates below minus 30 before the admin- 
istration of thyroid extract ; t b) in cases 
with deficient diets front habit or chronic 
illness before a diet adequate in protein 
or vitamin B was given, and (<•) in per- 
nicious anemia even, when complicated 
by spinal cord changes, before the blood 
or general condition improved. In acute 
febrile illnesses in which edema and oli- 
guria had developed from the diversion 
of water to edema formation by sodium 
retained from excess basic ash on the 
customary liquid diets of salted soups, 


fruit juices, and milk, the disorder was 
corrected by a change to neutral or acid- 
ash liquids. Edema or oliguria also was 
relieved by substituting calcium car- 
bonate for sodium bicarbonate in pep- 
tic ulcer cases, acetyl salicylic acid for 
sodium salicylate in severe rheumatic 
fever, and vitamin concentrates for 
large amounts of orange and tomato 
juice in surgical cases. Some cases with 
mild cardiac disease but marked edema 
who had been on diets high in basic ash 
or salted foods cleared 15 or 20 pounds 
of edema without the use of digitalis or 
acid drugs. In very ill nonedematous 
patients, the regimen with its regulation 
of sodium proved useful in the correc- 
tion of dehydration and anuria. 

The fundamental principle on which 
the high fluid intake and restricted so- 
dium regimen are based is that salt reten- 
tion is the primary factor in the forma- 
tion of edema, and that the alkaline 
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edema fluid is retained in the body 
unless the bicarbonate fraction of its 
sodium salts is used up by the metabolic 
acids or by ingested acids. Acidification 
incites the kidneys to balance the threat 
to the hydrogen ion concentration of the 
body fluids by the elimination of neutral 
or acid sodium salts or, as often ex- 
pressed, “acidification mobilizes the so- 
dium.” The sodium is excreted by the 
kidneys in the urine; water reaches the 
kidneys only after all other demands of 
the body for water are met; and the 
amount of urine water needed for the 
elimination of the sodium depends upon 
the functional capacity of the kidneys. 
Sufficient water therefore must be sup- 
plied to the body so that enough water 
will reach the kidneys for the elimina- 
tion of the sodium. The aim of the 
regimen is (1) to decrease the ingestion 
of sodium and to encourage the mobil- 
ization of sodium already retained, by 
giving a diet restricted in sodium and 
yielding a neutral or acid ash; (2) to 
increase and hasten the normal effect of 
the metabolic acids, by the administra- 
tion of minimal amounts of acid drugs, 
and (3) to facilitate elimination of the 
mobilized sodium by the kidneys and 
avoid the development of true cellular 
dehydration by administering plain water 
in adequate amounts. 

The diet is not simply a low salt diet ; 
at all times it must yield a neutral or 
slightly acid ash. Its construction de- 
pends simply on the knowledge that milk, 
all vegetables, and all fruits (except 
prunes, plums, and cranberries) yield an 
excess of alkaline ash. Therefore, not 
only must table salt and sodium salts be 
restricted but at each feeding the foods 
just mentioned must be balanced with 
foods that yield an excess of acid ash, 
which are meat, chicken, fish, eggs, cereal 
foods (including corn), and the three 


excepted fruits mentioned above. (See 
Initial Neutral Diet.) The Karell diet 
at the point when eggs, cereal, and toast 
are added, if low in salt, is such a diet. 
Patients must be warned against com- 
mercial salt substitutes (mainly sodium 
salts of some acid), “soda” and commer- 
cial alkalis for indigestion, and forcing 
fluids with unlimited amounts of milk 
or alkaline fruit juices. Extra alkaline 
fruit juice or milk can be fairly well bal- 
anced by about 15 drops of dilute 
hydrochloric acid to the cup. 

Edema usually disappeared slowly, 
but often with surprising rapidity, with 
simply the neutral diet and an abundance 
of water, sufficient acid being supplied 
by the physiologic process of metabolism 
to use up the bicarbonate fraction of the 
stored sodium mixture and incite its 
elimination. Practically, however, for 
psychological and economic reasons as 
well as for comfort, acid drugs were 
often used to speed the elimination of 
edema. When the oral intake was well 
established or the initial neutral diet was 
tolerated, 5 to 10 drops of dilute hydro- 
chloric acid were given in a full glass 
of water every hour from 7 :00 a. m. to 
7 :00 r. M. (or 15 to 30 drops at each 
feeding). If the acid was not tolerated, 
ammonium chloride was prescribed in 
doses of 2 or 3 gm. a day (rarely in an 
amount greater than 15 grains four times 
daily). After dismissal from the hos- 
pital, only the more severe cases, or 
milder cases which neglected the diet 
grossly, needed the acid medication. 

In mild cases of edema, a total of 
2500 to 3000 cc. of water daily is given 
trial as a minimum, leaving the water 
derived from the nonliquid portion of 
the diet (700 to 1200 cc.) as a safe 
margin. A severely dehydrated, edema- 
tous patient with severely impaired kid- 
neys and with a fever or much sweating 
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TABLE XIII 

Initial Neutral Diet 

Six Small Feedings 9 zuith Protein 60-70 , Calories 2400 


Food 

Wt. 

Measure 

Food 

Wt 

Measure 


gni. 



gm. 


1. Cereal and Cream 



2. Eggnog 



Cereal prepared 

15 

M cup 

One egg 

— 



or uncooked 

15 

1 tbsp. 

Milk 

100 

Vz cup 

or cooked 

100 

Yl cup 

Cream 20% 

100 

cup 

Cream 20% 

100 

Yl cup 

Sugar and spice 

— 

— 

Sugar 

10 

2 tbsp. 




3. Fruit, Bread and Milk 


, 

4. Corn Soup 



Prunes 

100 

Yl cup 

Corn puree 

70 

H cup 

Bread 

30 

1 slice 

Bread 

30 

1 slice 

Butter 

10 

1 pat 

Butter 

10 

1 pat 

Milk 

200 

1 cup 

Cream 

70 

Yz cup 

5, F^s, Toast and Milk 



6. Bread and Milk 



( )ne egg 

— 

— 

Milk 

200 

1 cup 

Bread 

30 

1 slice 

Cream 20% 

30 

1 tbsp. 

Butter 

10 

1 pat 

Bread 

60 

2 slices 

Milk 

200 

1 cup 

Butter 

15 

1 tbsp. 

Cream 

30 

2 tbsp. 





Notes: Whole wheat bread prepared without salt; butter to be unsalted or washed. 

Cereal prepared without salt; farina, cornmeal, cracked or ground whole wheat, oatmeal, 
pulled rice or pulled wheat only. 

Any one feeding may be repeated or substituted for another, but the two eggs and the milk 
for the clay must be taken. Extra bread, cereal and eggs may be taken if patient is not 
overweight. 

When digestion is weakest prunes should be soufHed and the corn soup feeding replaced 
by feeding 6. 

When digestion is stronger plums and cranberries may be used in addition to prunes ; and 
chicken, fresh fish or lamb substituted for the egg in S. 

Additional Liquids: Weak tea or coffee with sugar; unsalted weak chicken or beef broth. 

Prunes, plum and cranberry juices well diluted in water (1:4). Water flavored with fruit 
flavoring (Kool-Aid, etc.). 

Desserts: Clear jello, wine jelly, angel food or sunshine cakes; as desired. 

Precautions for Home Use 

1. No food or drink other than above. All of each feeding must be eaten. 

2. No salt substitutes except the Ammonium Chloride furnished you. 

3. No soda or alkali medicines for "gas" or indigestion other than the Calcium Carbonate 
furnished you. 

4. Measure out three quarts of water and take by 7 :00 p.m. 

5. Take two to live drops of the liquid medicine furnished you in a glass of water every 
hour until 7 :00 p.m. 
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might require 8,000 to 10,000 cc. of 
water for a day or two, and 4000 to 
5000 cc. daily thereafter. When nausea 
or vomiting or stupor is present, or 
for other reasons an adequate amount 
of water cannot be given orally, enough 
intravenous solution is given to bring 
the total intake up to the estimated de- 
sirable amount. Isotonic dextrose, 5 
per cent in distilled water, yields a maxi- 
mum of plain water for the use of the 
body. Normal saline solution is not 
given parenterally unless marked clinical 
signs of hypochloremia are presented, or 
■ the carbon dioxide combining power is 
very low. So-called “water intoxication” 
was not encountered although syndromes 
were seen which were found to be due 
to loss of body fluid volume or disturb- 
ance of electrolyte pattern, or to “true” 
dehydration. The correction of these 
extracellular fluid defects was effected 
by giving a proper amount of salt and 
a generous excess of plain water, par- 
ticularly when renal function was badly 
impaired — indicating that almost up to 
the point of cessation of cell function the 
kidneys remain effective “guardians of 
the internal environment” so long as 
enough water reaches them. 

The most desperately ill cases with 
massive edema almost invariably showed 
evidence of severe dehydration, and com- 
plained of extreme thirst. The water of 
the first few intravenous injections was 
used to bring all of the body fluids up 
to a normal dilution and to relieve the 
water deficit of the cells. During this 
period there often was no diuresis, some 
gain in weight, and sometimes a visible 
increase in the edema. Coincidentally, 
however, there was usually such marked 
clinical improvement as to encourage 
continuation of treatment, and usually 
there ensued a diuresis and the dis- 
appearance of the edema. Mercurial diu- 
retics were employed infrequently to 


speed elimination when the degree of 
edema was a major cause of discomfort. 
When they were used, the water intake 
was increased to a maximum to avoid 
the danger of postdiuretic dehydration 
and shock. 

Patience and ingenuity are required 
to administer large amounts of water to 
the very ill. When the oral route became 
possible, a tedious insistence often was 
necessary to bring the oral intake to the 
point where it was wise to discontinue 
intravenous administration. Prescribing 
a few drops of dilute hydrochloric acid, 
peppermint water, or a half teaspoon- 
ful of wine to be taken in a glass of 
water every hour, or even half hour, 
from morning until about six o’clock at 
night, was found very effective in keep- 
ing up the intake. 

In regard to the prognosis for life, 
40 of 102 patients who were started on 
the high fluid regimen more than five 
years ago are still living, a survival rate 
of 39 per cent. Whereas, in the series 
of 150 cases of congestive failure re- 
ported by Dry (1942), treated by ac- 
cepted methods with restriction of fluids, 
40 were living after five years, a survival 
rate of 27 per cent. The comparison in 
favor of the high fluid regimen seems 
more than fair since 74 cases (72 per 
cent of the 102 cases) 'showed massive 
anasarca when first seen five years ago, 
and in 22 (21 per cent) the onset of 
congestive failure preceded institution of 
the high fluid regimen by an average of 
6.3 (2 to 15) years. 
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GASTROENTEROLOGY 

John H. Willard, M.D., 
and 

Rendall R. Strawbridge, M.D. 


Stomach 

Peptic Ulcer — The importance of 
this condition in military medicine has 
been clearly evident during World War 
II and a very complete analysis of 340 
proven ulcer patients admitted to the 
Gastrointestinal Section of the Tilton 
General Hospital was presented by Berk 
and Frediani. 1 Proven gastroduodenal 
ulcer made up 40 per cent of the admis- 
sions to the gastrointestinal section and 
this figure approximated reports from 
other centers and countries. Figures on 
the existence of symptoms before army 
service vary from 50 to 95 per cent. In 


the series reviewed,- three fourths (74 
per cent) presented symptoms which 
would indicate the existence of ulcer 
prior to induction. The duration of 
symptoms before induction varied from 
eight weeks to twenty years, or an aver- 
age of about five years. Over one half 
of these claimed they had informed their 
induction board of their digestive dis- 
tress. The average length of service be- 
fore hospitalization averaged only seven 
and one-half months and the average 
number of days spent in hospitals for 
the last recurrence of ulcer was 51.5 
days in station hospitals and 43.9 days 
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at Tilton General Hospital. The recent 
disposition of proven ulcer cases has 
been to return to a restricted type of 
duty those soldiers with an uncompli- 
cated ulcer, whose symptoms first ap- 
peared while in the service or who pos- 
sess some skill or ability that might 
prove of value to the army. 

Berk and Frediani presented further 
clinical data. The average age of their 
cases was twenty-nine and one-half years 
and, interestingly, Hebrews comprised 
only 4 per cent of the entire group and 
Negroes made up 4.4 per cent. Duo- 
denal ulcer occurred fifty times to one 
gastric ulcer or in 98.7 per cent of all 
ulcers. Only one jejunal ulcer was ob- 
served. An ulcer niche or crater was 
seen in only 26.6 per cent of the cases 
which presented roentgenographic ab- 
normality. This absence of frequent di- 
rect positive x-ray evidence of ulcer is 
understandable because by the time the 
cases reach a general hospital they have 
first been seen and treated in other hos- 
pitals. Over one half disclosed a hyper- 
acidity by the fractional Ewald meal 
gastric analysis with readings of fifty 
or more clinical units of free acid. Only 
6.7 per cent had a grade III hyperacid- 
ity (a maximum free acid of eighty-five 
or more clinical units) and in only 1.7 
per cent was it grade IV (a maximum 
free acid of 100 or more clinical units). 
Abnormal motility was present in 36 per 
cent with hypermotility in 8.5 per cent 
and hypomotility in 27.5 per cent. Con- 
cerning the character of symptoms, these 
authors observed that at least 10 per cent 
(particularly the young) give an atyp- 
ical ulcer history but this tends to be- 
come more clear cut and the symptom 
complex more like the classical one as 
it is retold. In treatment, it was found 
necessary to use antacids for the relief 
of pain in only 18 per cent of their cases. 
Psychosomatic features were observed to 


be the most important factor in the man- 
agement and disposition of these cases. 
Many times there was a remarkable 
coincidence between the onset of distress 
and some unpleasant episode. However, 
according to these authors, “the aggres- 
sive, driving, conscientious, punctilious, 
perfectionist type of personality that is 
so commonly observed in civil life was 
seen relatively infrequently in soldiers 
with peptic ulcer. The slovenly, seem- 
ingly placid, unobtrusive, slow-moving 
men were seen far oftener.” In this 
series, 17.7 per cent were complicated 
by hemorrhage at one time or another; 
7.6 per cent developed perforation and 
3.1 per cent pyloric obstruction. 

Treatment — A. C. Ivy, 2 by the par- 
enteral administration of a mucosal ex- 
tract from the upper intestine of swine, 
has succeeded in preventing the occur- 
rence of gastro jejunal ulcer in a high 
percentage of Mann- Williamson dogs 
and this protection is not limited to the 
period during which the extracts are 
being administered but has so far been 
observed to extend for periods as long 
as three years after cessation of treat- 
ment. His preliminary results on the 
treatment of human peptic ulcer patients 
with this “enter ogastrone concentrate” 
are sufficiently encouraging to warrant 
further study to ascertain its value in 
the prevention of recurrences. To date 
only some fifty such cases have been 
followed but the results, as time passes, 
seem very favorable in the control of 
the most difficult ulcer problem, namely, 
the prevention of recurrence. 

Treatment with Amino Acids 
(Amigen ) — In the course of studies on 
the effect of a hyperalimentation regimen 
with high caloric and high amino acid 
feedings on convalescence after gastrec- 
tomy, Co Tui and associates 3 used this 
program on four peptic ulcer patients 
preoperatively with striking clinical im- 
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provement. Twenty-six additional pa- 
tients were included in the report. There 
were twelve cases of duodenal ulcer, 
five combined duodenal and gastric ulcer, 
seven gastric ulcer, one suspected mar- 
ginal ulcer, and one marginal ulcer in 
the series. The length of ulcer history 
varied from one month to twenty years; 
fourteen were intractable cases which 
had not responded to strict treatment 
previously. Six patients had had pro- 
fuse hemorrhage, and six had gastric 
retention varying from 20 to 100 per 
cent. The patients received two hourly 
feedings of amino acids (antigen) and 
dextrimaltose . This mixture contained 
from 0.5 to 0.8 gnu of nitrogen and 40 
to 50 calories per kilogram of body 
weight per twenty- four hours. For a 
60-kilogram man, the amount of antigen 
taken in twenty four hours was from 
300 to -100 gnu, with a nitrogen content 
otte and one-half to three times that of a 
high protein diet. 'The mixture was 
given exclusively for from two to three 
weeks, depending upon the subsequent 
x-ray findings. If, after two weeks, the 
x-ray examination indicated healing of 
the ulcer, the patient was given a bland 
diet supplemented by two hourly feed- 
ings of amigen* Supplementary vitamins 
were included in the program and con- 
sisted of thiamine, 50 mg, ; ascorbic acid, 
100 mg.; riboflavin and niacin, each 50 
mg. Liver extract, 15 U.S.P, units, was 
given intramuscularly twice a week. 

The results of this treatment were 
striking, 1 \ain was relieved within twenty- 
four hours in fourteen patients and in 
forty-eight hours in thirteen patients. 
Seven of these patients had formerly had 
intractable pain. Vomiting stopped in 
twenty-four hours. Gastric acidity and 
pll determinations in eighteen patients 
showed a definite tendency to lowered 
free acid with increased />H after feed- 
ings which was maintained for two to 


three hours. All of the patients gained 
weight during the treatment. Check 
x-ray studies revealed rapid decrease in 
irritability and healing of the ulcers in 
those cases in which craters were vis- 
ualized. 

A further report on the use of amino 
acids in bleeding peptic ulcer was 
made by Levy. 4 This writer commented 
upon the fact that “the importance of 
the hypoproteinemia which results from 
massive gastroduodenal bleeding has re- 
ceived only scant attention.” The effect 
of hypoproteinemia on wound healing 
has been demonstrated in many other 
conditions and experimentally. “The 
disturbance in the body metabolism gen- 
erally and in the repair of damaged tis- 
sue in particular are important factors 
in any disease process. In a bleeding 
peptic ulcer, this is as important as in 
any other pathological condition.” It is 
suggested that plasma protein levels be 
added to any criteria for the purpose 
of grading the degree of hemorrhage in 
accordance with the following table : 

Grade 1 6.50 gm. or more plasma protein 

Grade II 6.49 to 6.00 

Grade III 5.99 to 5 5 

Grade IV 5.49 or below 

This classification in addition to red 
cell and hemoglobin determinations and 
the apparent clinical condition of the 
patient proved satisfactory in the author’s 
experience. On admission, blood was 
taken from each patient for the deter- 
mination of the red cell count, hemo- 
globin, white count y and differential, 
hematocrit, nonprotein nitrogen, and 
serum protein. These studies were made 
daily. Transfusions of plasma or whole 
blood were given when indicated for 
shock, or when the hemoglobin and red 
cell count fell below 35 per cent and two 
million respectively. As soon as the 
bleeding stopped, which was usually 
within twenty-four hours from the time 
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of admission, 10 per cent amigen in 10 
per cent glucose was given orally in 
addition to hourly Sippy feedings. The 
mixture was given as a constant drip 
through a Levin tube or in amounts of 
90 cc. every hour as a substitute for 
the alkali in the Sippy regimen. The 
patient usually received 100 gm. of 
amigen per day, although it was in- 
creased in those in whom a satisfactory 
rise in serum protein did not occur. A 
maximum of 300 gm. was given in one 
day. The addition of 0.5 per cent salt 
and vanilla extract improved the taste 
of the solution. 

Seventeen cases were reported, eleven 
of which received amigen, while the 
remaining six served as controls. In this 
control group, the serum protein re- 
turned to normal in an average of 19.5 
days, while in the amigen-treated group 
normal levels were reached in from ten 
to twelve days. Clinically, the amigen- 
treated patients seemed to do better than 
the control group in spite of the fact, 
that there were more cases with severe 
hemorrhage in this group. 

The intravenous administration of 
amino acids (amigen) has been sug- 
gested as a valuable adjunct in the 
postoperative management of gastro- 
intestinal cases. It has been noted that 
rapid injections of this material may 
produce nausea and vomiting. Experi- 
mental work by Learner et al , 5 showed 
that rapid injection resulted in duodenal 
hypermotility or change of pattern in 
anesthetized dogs. This was found not 
to be associated with changes in pH, 
C0 2 , Cl, or total base of the blood 
plasma. Neither hypermotility nor hyper- 
glycemia were prevented by atropine or 
vagotomy. Rapid injections in humans 
changed the character of contractions 
and often accentuated tonus changes. 
Subjective sensations and changes in 


motility were correlated in only half the 
cases studied. 

A timely reminder that the patient 
who has undergone a partial gastrec- 
tomy often still needs medical care was 
thoroughly discussed by Berkman and 
Heck. 6 They conceded that partial gas- 
tric resection is the best surgical treat- 
ment of gastroduodenal ulceration that 
has so far appeared, but pointed out that 
there are other complications beside re- 
current ulceration. Although the latter 
condition is infrequently seen and the 
mortality rate correspondingly low in 
competent hands, there are still patients 
having gastrointestinal symptoms follow- 
ing removal of the ulcer-bearing area, 
some of whom are incapacitated to a de- 
gree far greater than some patients who 
have only the misfortune of having re- 
current ulceration. These annoying se- 
quences which may follow subtotal 
gastrectomy are as follows : 

1. Distressing gastrointestinal symptoms: 

(a) Postprandial symptoms or the so-called 
dumping syndrome. 

( b ) Inanition resulting from postprandial 
distress. 

(c) Nausea unassociated with postprandial 
symptoms or the ingestion of food. 

2. Inability to regain weight lost at time of 
operation. 

3. Persistent hypochromic microcytic anemia 
which may or may not be associated with post- 
prandial distress or with inanition. 

The postpranial distress seen in the 
dumping syndrome is brought on by the 
administration of food and occurs rather 
abruptly either before the meal has been 
completed or immediately thereafter. 
According to these authors, nausea is 
severe and may produce the picture of 
mild shock, but actual vomiting is rare. 
Diarrhea, consisting of four to six stools 
a day, may present a problem. However, 
in the majority of the cases, the severity 
of all these symptoms abates in a matter 
of months or, in less fortunate cases, 
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results in a more annoying state of Many workers report perniciouslike 
inanition. anemias, hypochromic anemia, or a com- 

Berkman and Heck commented that bination of the two following gastric 
the inanition resulting from postprandial resection. Berkman and Heck discussed 


symptoms sets up an anorexia and aver- 
sion for food very similar to the problem 
confronted in the treatment of anorexia 
nervosa. These authors believed that the 
general practice of keeping patients, 
who have undergone partial gastric re- 
section, on diets of soft and nonirritat- 
ing foods is continued too long. They 
considered it advisable to substitute three 
meals daily for the accepted regimen of 
frequent (six) feedings of a soft or ulcer 
diet as soon as possible and to increase 
the number of calories gradually. As a 
rule, their patients were given a three- 
meal program at about six weeks after 
gastric resection. Bulk is usually avoided 
in gastroenterology but these writers 
pointed out that the bulk of the diet, 
through moderate distention of the stom- 
ach at mealtime, appeared to have some- 
thing to do with the maintenance of 
comfort and the prevention of a sen- 
sation of fulness and distention after 
meals. Obviously, then, after partial gas- 
tric resection when the capacity of the 
stomach is decreased by a half or more, 
fulness and distention will occur after 
ingestion of even small amounts of 
food and much more quickly than it 
does in a stomach of normal capacity. 
Thus, by starting with a comparatively 
small amount of bulk in a diet served 
in three daily meals and by gradually 
increasing the bulk of the diet, this sen- 
sation of fulness and distention will be 
either greatly decreased or will disappear. 

The three-meal regimen and increas- 
ing bulk worked very nicely in the man- 
agement of a number of patients who 
had no particular postoperative distress, 
but who were unable to increase their 
weight. 


the hypochromic anemia which develops 
postoperatively without a demonstrable 
cause and which does not respond to the 
accepted methods of handling that type 
of anemia. They presented one case 
which had had large doses of iron, liver, 
and vitamins without improvement until 
placed on the dietary program previously 
discussed and they, therefore, assume 
that there exists a nutritional defect of 
some kind. 

Carcinoma of Stomach — Despite 
modern aids to diagnosis, the salvage 
rate for patients with carcinoma of the 
stomach is but 2 per cent, according 
to Rigler et al., 1 who attribute this poor 
figure largely to late recognition of the 
lesion. The major factors leading to 
failure in diagnosis are the insidious 
onset, absence of striking symptoms even 
in advanced tumors, and difficulties in 
establishing the diagnosis. 

Previous reports indicate that not 
more than 3 persons in 1000 over the 
age of forty are likely to have cancer 
of the stomach at any one time. Investi- 
gation of symptomless persons over age 
fifty showed only 3 tumors in 2400 
cases. The authors call attention to the 
relatively high incidence of coexisting 
cancer of the stomach and pernicious 
anemia. This relationship has shown 
apparent increase in the past twenty 
years probably due to better recogni- 
tion and to the increased longevity of 
persons with primary pernicious anemia. 
However, this association raises certain 
questions : Is the association accidental in 
two diseases occurring in the same age 
group? Does carcinoma of the stomach 
produce a pernicious anemialike picture 
or true pernicious anemia or does per- 
nicious anemia produce cancer of the 
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stomach? Is there a common precursor 
for the two diseases which tends to pro- 
duce either or both diseases? 

Kaplan and Rigler previously re- 
ported 293 cases of pernicious anemia 
in 43,021 consecutive autopsies in per- 
sons over forty-five years of age. In 
this group there were thirty-six cases of 
carcinoma of the stomach, an incidence 
of 12.3 per cent; three times as great 
as in the remainder of the series in the 
same age group. It was formerly thought 
that chronic gastritis was the precursor 
of both diseases but recent evidence 
questions this conclusion. There is evi- 
dence of a hereditary or familial tend- 
ency toward both of these diseases. 

In the present report, 211 patients 
with pernicious anemia were carefully 
studied by x-ray. Carcinoma of the 
stomach was found in seventeen cases 
(8 per cent) and benign tumors in fif- 
teen cases (7.1 per cent). In the course 
of these studies several observations 
were made: Apparently benign tumors 
changed to malignant ones; some cases 
showed a progression from pernicious 
anemia through gastric polyps to a full- 
blown gastric carcinoma ; a moderate or 
large carcinoma was not infrequently 
found in patients without any gastric 
symptoms ; patients with pernicious ane- 
mia showed a tendency to develop gas- 
tric tumors. 

The authors recommend that semi- 
annual x-ray examinations be made on 
patients with pernicious anemia in an 
effort to make early diagnoses. 

Small Intestine 

Regional Ileitis — Clinical Manage- 
ment — Kiefer and Ross 8 carefully re- 
viewed 107 cases of ileitis at the Lahey 
Clinic in Boston and discussed 11 pa- 
tients who had the disease in the early 
acute state. This was proved in every 
case by laparotomy, at which the sur- 


geon reported inflamed, edematous, and 
thickened loops of small intestine and 
acute lymphadenitis in the mesenteric 
nodes. Seven of these cases had roent- 
genological examinations just before op- 
eration and one just a few days after 
abdominal section. Five of these showed 
variations from the normal appearance 
of the small intestine mainly as follows : 
(1) Some hypermotility in the small 
bowel; (2) somewhat widely separated 
loops of terminal ileum sugesting thick- 
ening of the intestinal wall and mesen- 
tery; (3) unusually long segments of 
pronounced spasm; (4) irregularities 
of the mucosal pattern suggesting edema 
of the mucosa with flattening and re- 
arrangement of the folds. These findings 
are of significance because they offer a 
means for the internist to make a diag- 
nosis of acute ileitis without the neces- 
sity of an exploratory operation. 

In this review of 107 cases, the follow- 
ing incidence of symptoms was observed : 
Pain, 92 cases ; malnutrition with weight 
loss, 80 cases ; fever, 65 cases ; diarrhea, 
60 cases; external fistula, 23 cases; ab- 
dominal mass, 40 cases, and anemia, 42 
cases. The authors pointed out the value 
of repeated x-ray examinations and the 
importance of even slight variations from 
the normal pattern, particularly if the 
distortions are constant in serial roent- 
genograms. 

It was pointed out by these authors 
that as the complications of the disease 
manifest themselves, the diagnosis is 
more easily made. Thus, as partial or 
complete obstruction of the small gut 
develops, the abdominal symptoms be- 
come more severe and the x-ray picture 
is more obvious. Stasis and small bowel 
dilation are the outstanding features and 
may be quite pronounced with or with- 
out demonstrating the characteristic areas 
of narrowing or rigidity. The other com- 
plication of fistula formation usually pro- 
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duces striking roentgenological effects 
which are strong presumptive evidence 
of ileitis. 

Concerning the management of chronic 
ulcerative enteritis, Kiefer and Ross be- 
lieved it dependent upon: (1) State of 
the morbid process; (2) location" and 
extent of involvement in the small intes- 
tine; (3) activity of the inflammatory, 
ulcerative, and cicatrizing process; (4) 
complications. They also suggest the fol- 
lowing five classifications of cases ac- 
cording to clinical groups to allow of 
better management : ( 1 ) Early acute 
enteritis without complications; (2) 
chronic terminal ileitis without compli- 
cations; (3) chronic terminal ileitis with- 
out obstruction or perforation; (4) ex- 
tensive segmental ileojejunitis without 
complications ; ( 5 ) extensive segmental 
ileojejunitis with complications. 

In group 1, operation is to be de- 
ferred unless acute appendicitis is prob- 
able. In cases falling into group 2, a 
medical regimen should be given a trial, 
but in the majority of cases surgery will 
become necessary and will probably con- 
sist of resection of the terminal ileum 
and ascending colon. In the third group 
with obvious perforation or obstruc- 
tion, the procedure of choice is an ileo- 
ascending colectomy. The fourth group 
of extensive uncomplicated ileojejunitis 
is extremely hard to manage and because 
of the extensive involvement, even sur- 
gery has little to offer. Therefore, sup- 
portive medical management is to be 
preferred. In the fifth group of compli- 
cated ileojejunitis, surgical measures 
must be performed. 

Etiology and Pathology — Sche- 
pers,° of Johannesburg, South Africa, 
presented an extremely thorough and 
comprehensive review of the problem 
of so-called regional ileitis and expressed 
some new thoughts concerning the pa- 
thology of the disease. First of all, he 


lamented the poor nomenclature of the 
disease for no one term defines this 
complete condition which may affect vir- 
tually any part of the intestinal tract and 
may ultimately involve all parts of the 
abdominal cavity as originally described 
by Crohn in 1932 and 1939. He con- 
sidered it wiser to retain the present more 
popular name — regional ileitis. 

Concerning epidemiology, he observed 
the lesion to be about half as frequent 
in its incidence as ulcerative colitis and 
that it shows no racial preference. It 
seems more prone to arise in the second 
decade of life and most records indicate 
that more males are involved. Acute 
cases may undergo spontaneous cures, 
but when the condition has become 
chronic, recovery can only be effected 
by surgical resection and recurrence may 
be expected in 7 to 20 per cent of the 
cases. 

The theories concerning the cause of 
the condition were carefully discussed. 
Owing to the manifest inflammatory 
nature of the lesion, diligent search was 
made in the past decade for an infective 
etiological factor. To date there has 
been nothing proven with the various 
organisms discussed, particularly the 
tubercle bacillus, B. coli, or streptococ- 
cus viridans. Likewise, no positive find- 
ings came from a study of the biochem- 
ical or biophysical etiological factors, 
although the author admitted this possi- 
bility had not been properly explored. 
Trauma, which may be manifest in many 
ways, including the ingestion of foreign 
bodies or local irritation from mechan- 
ical defects, may conceivably set up a 
slow necrosis, inflammation, and repair; 
but this will not explain all the cases. 
Similarly, the only remaining theory of 
lymphatic block has been discredited by 
many of the writers. 

Schepers discussed the various clin- 
ical features and observed an acute phase 
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characterized by peritoneal irritation 
with pain in the iliac fossa, fever, and 
spasm which soon settled down to three 
chronic phases which were described. 
The first phase is associated with diar- 
rhea and the passage of mucus and 
sometimes blood ; cramps without tenes- 
mus ; perianal lesions ; bouts of fever ; 
weakness and loss of weight. After one 
to fifteen years, the second chronic state 
appears as stenosis supervenes. The 
clinical features are those of chronic 
partial intestinal obstruction — namely, 
colicky abdominal pain, distention, nau- 
sea, and vomiting, and constipation alter- 
nating with diarrhea. The last phase is 
associated with fistula formation which 
may occur early and so complicate the 
picture that the original diagnosis be- 
comes difficult. The presence of a palpa- 
able mass, particularly in the right iliac 
fossa, associated with some of the above 
symptom complex and a “string sign” 
of Kantor warrants a diagnosis of re- 
gional ileitis and usually necessitates 
laparotomy and surgical resection. 

In the second part of his monograph, 
Schepers described in minute detail the 
pathologic findings in a typical case of 
regional ileitis and paid particular atten- 
tion to the micropathology involved. On 
this basis he divided the disease into 
two components : A primary phase char- 
acterized by: (1) A stage of edema of 
the submucosa and serosa with dilatation 
of submucosal lymphatics and hyperemia 
of juxtamuscular adventitial blood ves- 
sels; (2) a stage of plasma cell infiltra- 
tion of the submucosa and serosa; (3) 
diffuse fibrosis, with disappearance of the 
plasma cells, except where trapped, and 
(4) Healing. The secondary phase is 
characterized by ulceration superimposed 
on any of these phases of the primary 
lesion, with corresponding modification 
of the pathologic process. There are 


tendencies to early or late perforation, 
fistulation, and granuloma formation. 

Schepers presented a critical discus- 
sion of the possible etiological factors 
and suggested that the primary disturb- 
ance may be due to either acute in- 
jury to the bowel wall by a metabolite, 
probably lipoid in character, or result 
from a neuropathic disturbance involv- 
ing Auerbach’s and/or Meissner’s plex- 
uses, or mesenteric and celiac ganglia. 
He stated that the original neuropathic 
lesion is possibly a type of visceral herpes 
zoster and suggests that the chronic type 
of secondary ulceration only occurs when 
ganglionic lesions are not only irritative 
but destructive, and thus lead to denerva- 
tion of the affected bowel wall. To fur- 
ther support this theory, he commented 
how the progression, distribution, and 
characters of the secondary chronic le-' 
sions are much like those around the 
spreading mycelium of fungal lesions 
and the early acute reaction resembles 
the manifestations of certain virus dis- 
eases. As a final stimulus, he suggested 
that extensive search be made for the 
same sort of virus factor as that causing 
herpes zoster or, as recent correlations 
suggest, regional varicella. 

Liver 

Hepatitis — The increased interest in 
epidemic jaundice (infectious hepatitis, 
infectious jaundice) is indicated by the 
large number of contributions in recent 
literature. Although not a new disease, 
the increased incidence under wartime 
conditions has renewed interest in its 
etiology, pathology, and treatment. While 
most of the literature deals with military 
personnel, there has been a noticeable 
increase in civilian reports in the past 
two years. Stowman 10 states that in 
Europe, published figures indicate an 
incidence of from 1 per cent in Norway 
to 4 per cent in some of the provinces. 



GASTROENTEROLOGY 


2 79 


The mortality rate in recorded series has 
been from 0.1 to 1.0 per cent. In the 
Mediterranean theater of operations, the 
disease became of military importance 
because of the relatively high incidence 
and the resulting prolonged disability. 

Barker and associates 11 collected 
studies on 1172 unselected cases. In 
their opinion, the disease is caused by a 
filterable virus which may be transmitted 
by subcutaneous or intravenous routes 
(vaccination, transfusion) or orally. The 
pathology is primarily in the paren- 
chymal hepatic cells with some inflam- 
matory exudate in the periportal areas. 
These authors describe a type of the 
disease not associated with clinical icte- 
rus which they believe was at least as 
frequently seen as the typical cases. By 
means of a series of liver function tests, 
these nonicteroid cases wei-e found to 
run a similar course, differing only in 
the lack of bilirubin retention. 

The clinical features of classical infec- 
tious hepatitis, or catarrhal jaundice, are 
well known and need not be reviewed 
at this time. 

It was found that too early exercise 
during the convalescent stage was very 
prone to induce a relapse. The first indi- 
cation of relapse is the recurrence of a 
large tender liver. The average case 
requires six to eight weeks for recovery. 
From 5 to 10 per cent of the cases are 
not clinically well at the end of three 
months, however. 

Etiology and Epidemiology — Re- 
lationship Between Serum Jaundice 
and Infectious Hepatitis — The oc- 
curence of postvaccinal jaundice early 
in the war stimulated research as to the 
causative factor or factors. This work 
was reviewed by Paul et ctl - 12 in connec- 
tion with transmission experiments in 
serum jaundice and infectious hepatitis. 
These writers consider these two con- 
ditions to be similar but experiments 


have not proved them to be identical. 
Homologous serum jaundice may result 
from various sera used for prophylaxis 
(measles, mumps) and vaccines (yellow 
fever). The active agent has not been 
isolated but it has been proved to be 
filterable and heat resistant (130° F. 
[56° C.] for one hour). It produces 
jaundice in humans when given paren- 
terally. The incubation period is long 
(70 to 100 days or more) . Transmission 
has been reported by oral feeding of 
serum and of nasopharyngeal washings. 

Using an icterogenic agent derived 
from a serum pool collected from troops 
in Egypt, the authors demonstrated that 
of twenty-three individuals receiving var- 
iable amounts of serum from volunteers 
who had been previously vaccinated with 
the original serum, ten developed jaun- 
dice in from 50 to 135 days. This trans- 
mission of the virus obtained from serum 
is similar to the experience with the virus 
from acute infectious hepatitis. This lat- 
ter virus has been passed serially to man 
(two passages). It resists heat of 130° F. 
(56° C.) for one half hour and will pass 
bacteria-tight filters. It is present in 
feces and urine and may be transmitted 
to man by the oral route. Havens et al. 
had previously shown that when fecal 
material from patients with naturally 
occurring infectious jaundice was fed to 
human volunteers, two out of three 
contracted the disease in twenty and 
twenty-two days respectively. The serum 
from these two patients in the preicteric 
phase was filtered and heated and fed 
to five volunteers, four of whom devel- 
oped jaundice after twenty-three to thirty- 
four days. The same material injected 
parenterally produced jaundice in six of 
eleven volunteers after an incubation 
period of from twenty to thirty-one 
days. Some of these latter volunteers 
had recovered some months before from 
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serum jaundice, but this did not protect 
them against infectious hepatitis. 

The difference in incubation period 
between serum jaundice and infectious 
jaundice has not been explained. 

Further studies on the relationship 
between the virus of infectious jaundice 
and serum jaundice by Neefe et al. ls 
showed that pooled specimens of feces 
from patients with serum jaundice ad- 
ministered to nineteen volunteers failed 
to produce a single case of jaundice. 
Feces from patients with infectious hepa- 
titis, however, produced jaundice in six 
of twelve volunteers within twenty-six 
days. 

Epidemiological data was obtained by 
Neefe and Stokes 14 during an epidemic 
of infectious hepatitis in a summer camp. 
They demonstrated that the source of 
infection was contaminated well water. 
Three hundred and fifty patients of a 
total camp census of 572 developed hepa- 
titis. In 344 of these 350, the disease 
had its onset within a period of 7 
weeks. Two hundred fifty-five had clin- 
ical jaundice, 95 a nonicteric form of 
hepatitis. Careful epidemiologic data 
indicated that the transmission of the 
disease was by fecal contamination of 
well water and not by air, fomites, biting 
insects, food, milk, lake water, or di- 
rectly from infected persons. 

Transmission experiments were con- 
ducted upon volunteers using serum, 
nasopharyngeal washings, urine, feces, 
fly extracts, and water from the con- 
taminated well. The results indicated 
that the icterogenic agent was not pres- 
ent in the nasopharyngeal washings or 
urine of this group of patients. Oral 
administration of serum and feces of 
active cases produced hepatitis in nine- 
teen to thirty-seven days. Parenteral 
administration of the materials did not 
reproduce the disease. 


Subsequent experiments 15 on disinfec- 
tion of the contaminated water showed 
that chlorination to provide chloride 
residuals of one part per million did 
not inactivate or attenuate the causative 
agent. Stronger chlorination (fifteen 
parts per million) after thirty minutes 
contact attenuated the agent. Treatment 
of contaminated water with sodium car- 
bonate, aluminum sidfate, and activated 
carbon did not completely inactivate the 
agent. The authors concluded that the 
complete inactivation of the causative 
agent in drinking w r ater may require 
further modifications of methods used 
for water disinfection. 

Accidental transmission by syringe of 
the agent of infectious hepatitis was 
reported by Droller. 10 There were sixty- 
three cases of acute hepatitis in patients 
attending a diabetic clinic in England. 
Epidemiologic studies indicated that 
while some cases may have resulted from 
contact between patients, there was con- 
clusive evidence that some of the cases 
resulted from contaminated syringes. 

Clinical studies on cases of serum 
jaundice were reported by Rappaport. 17 
There were thirty-three patients in the 
series, all of whom developed hepatitis 
after receiving pooled plasma following 
war wounds or serious illness. Thirty- 
one had clinical icterus, two presented 
evidence of hepatitis without jaundice. 
No cases of jaundice were seen in the 
hospital during this period except those 
who had previously received plasma and 
there were no cases of secondary spread 
to other patients. The incubation period 
varied from 63 to 126 days. The clinical 
picture was identical with so-called ca- 
tarrhal jaundice. All showed early evi- 
dence of reduced hippuric acid secretion. 
The Hanger cephalin-cholesterol floccula- 
tion test was strongly positive in twenty- 
five of thirty-one cases at the peak of 
jaundice, falling to normal in three to 
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four weeks despite persistence of icterus 
in some. The ester cholesterol fraction 
was reduced in fourteen of twenty-two 
cases. Galactose tolerance was normal 
in five of twelve at the peak of jaundice. 
Sulfobromophthalein (5 mg. per kilo- 
gram) was used after the icterus had 
subsided. In only four of eighteen was 
there dye retention up to 5 per cent in 
thirty minutes, the remaining fourteen 
showed no retention. Plasma proteins 
frequently were reduced in this series. 
Prolonged prothrombin time was demon- 
strated in only one case. 

Use of Gamma Globulin for Pre- 
vention and Attenuation of Infec- 
tious Hepatitis — Stokes and Neefe 18 
observed that the incidence of jaundice 
in patients receiving gamma globulin 
for prevention of measles was greatly 
less than in those receiving blood, 
plasma, or serum. “Because the evi- 
dence thus far available suggests that 
the virus agent responsible for epidemic 
or infectious hepatitis is present in the 
blood during the preicteric and early 
icteric phases of the disease, it seemed 
reasonable to postulate that such neu- 
tralizing antibodies in gamma globulin 
might possibly be effective in aborting 
or in attenuating this disease if admin- 
istered during the incubation period or 
preicteric stage.” 

In an epidemic of infectious hepatitis 
at a girls’ camp in August and Septem- 
ber, 1944, 0.15 cc. of gamma globulin 
was given per pound of body weight 
to 53 persons of a group of 331 exposed 
to the disease. The incidence of hepatitis 
in the injected group was significantly 
lower than in the controls (20.8 per cent 
as compared with 67 per cent). In 
three cases given gamma globulin who 
developed icterus it lasted only four, 
five, and seven days respectively, while 
the average for controls was 14.2 days, 
suggesting attenuation of the virus. 


A subsequent report by Gellis et al. 19 
added support to the above conclusions. 
A bombardment group having a high 
incidence of hepatitis was used for study. 
Two squadrons received 10 cc. of gamma 
globulin per man and two squadrons 
were held as controls. There were about 
1000 men in each group. In the squad- 
rons receiving globulin, only 3 cases 
of hepatitis developed in the subsequent 
seven weeks, while in the control group 
there were 25 cases. 

In a larger group of ground forces in 
the Mediterranean Theater, 1732 men 
received 10 cc. of gamma globulin intra- 
muscularly, while 10,326 in the same 
units were used as controls. The inci- 
dence of jaundice in the injected squad- 
rons was between 0.4 and 1.0 per cent, 
while in the controls it was between 2.0 
and 3.7 per cent in various groups. 

Havens and Paul 20 used gamma glob- 
ulin in an outbreak of infectious jaundice 
in a children’s home. Ninety-seven sus- 
ceptible children were given gamma 
globulin (0.06 to 0.12 cc. per pound) ; 
155 children were kept as controls. In 
the injected group, the incidence, of 
jaundice was 2 per cent, while in the 
controls it was 23 per cent. Question- 
able hepatitis without icterus occurred 
in 6 per cent of the injected group and 
in 11 per cent of the controls. 

Further studies were conducted by 
Gellis et al. 21 in a service hospital dur- 
ing an epidemic of infectious jaundice. 
Alternate patients admitted to the hos- 
pital with preclinical jaundice were given 
0.3 cc. of gamma globulin per pound, 
an average dose of 45 cc. Two hundred 
seventy-eight patients were admitted ; 
70 developed jaundice; the majority of 
the remainder proved to have hepatitis 
without jaundice as indicated by liver 
function tests. Of the jaundice group, 
31 had had globulin; 39 were controls. 
There was no clinical or laboratory evi- 
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dence that the globulin altered the clin- 
ical course. 

Gamma Globulin in Posttransfu- 
sion Hepatitis — During 1944-45, a 
large and increasing number of cases of 
acute hepatitis were seen in a large 
Army general hospital in this country 
which dealt primarily with amputation 
and neurosurgical cases. Grossman 
et al. 22 studied a series of 108 cases, 
103 of which occurred in men recently 
wounded. While 95 per cent of the 
jaundice cases occurred in battle casual- 
ties, this group made up only 44 per 
cent of admissions to the hospital. The 
time elapsed between injury and jaun- 
dice varied from 44 to 167 days with an 
average of 92.6 days. The large major- 
ity had received whole blood or plasma 
or both shortly after injury. The mor- 
tality rate was 2 per cent. The relative 
incidence of jaundice in patients who 
received no blood or plasma was 0.3 as 
compared with 9.5 per cent in those who 
had received blood or plasma or both. 

The effect of administration of gamma 
globulin on the incidence of jaundice in 
the group of casualties was studied by 
giving 10 cc. of human immune serum 
globulin on admission and again in one 
month. The incidence of hepatitis devel- 
oping more than one week after admis- 
sion was, 1.3 per cent in the injected 
group as compared with 8.9 per cent in 
the controls. The similarity between 
these results and those obtained by the 
use of gamma globulin in acute infec- 
tious hepatitis suggests that the agent 
from these blood products producing 
hepatitis is the same agent as that occur- 
ring in epidemic hepatitis or that anti- 
bodies protective against more than one 
agent producing hepatitis have been con- 
centrated in the globulin from large pools 
of plasma. The evidence to date indi- 
cated that early administration of human 
immune serum globulin was effective in 


preventing hepatitis in this series of 
cases. 

Later studies by Stokes et al. have 
failed to substantiate the preventive ac- 
tion of gamma globulin on homologous 
serum hepatitis following blood or 
plasma transfusions. Experimental work 
also failed to show neutralizing anti- 
bodies in gamma globulin against the 
icterogenic substance in plasma in one 
series of experiments. The reasons for 
the difference in results is not apparent. 

Gastroscopic Observations in In- 
fectious Hepatitis — Knight and Cogs- 
well 23 reported gastroscopies on nine 
patients with infectious hepatitis. In 
seven cases the mucosa showed abnor- 
mal changes consisting of superficial gas- 
tritis involving primarily the antral area 
and in five cases this was associated with 
aphthous ulcers. 

Treatment of Hepatitis — In spite 
of the increased interest in hepatitis, 
there have been few publications regard- 
ing treatment of this disorder. Most 
writers agree that a program should 
include bed rest, a diet rich in protein 
and carbohydrate and poor in fat, and 
administration of multivitamin products, 
especially ample B complex. 

Methionine has been found to be of 
apparent value in some cases of hepa- 
titis. Eddy 24 reported the use of this 
amino acid in thirty cases of acute toxic 
hepatitis, most of which were due to 
trinitrotoluene. Ten of the patients were 
seriously ill. There were no fatalities in 
this series as compared with the pub- 
lished mortality of TNT hepatitis of 30 
to 35 per cent. In two cases seen prior 
to the use of methionine, one was fatal 
and the second had a long convalescence. 
In addition to the general program as 
given above, the author administered 3 
to 8 gm. of methionine daily. Improve- 
ment usually was noted promptly. In 
two cases of epidemic hepatitis, there 
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was marked improvement within forty- 
eight hours. No toxic reactions were 
encountered. 

The author reviewed the literature 
leading up to the use of methionine in 
treating acute hepatitis. Miller, Ross, 
and Whipple in 1940 demonstrated that 
the amino acid, methionine, and, to a less 
extent, cystine gave protection against 
liver injury if given before chloroform 
anesthesia. Later, in 1942, these work- 
ers showed that protein-depleted animals 
could be protected against chloroform 
anesthesia damage even when methio- 
nine was given three to four hours after 
exposure to chloroform. The manner 
in which methionine protects the liver is 
not clear but there is evidence to support 
the belief that its value depends prima- 
rily on the sulfur content of the amino 
acid. Gyorgy, in 1944, reviewed the 
work in this field and suggested that the 
protection afforded by choline plus cys- 
tine might be explained by their neces- 
sity for the synthesis of another sub- 
stance which might be methionine. 

Disability Following Postvaccinal 
Hepatitis — A group of 200 patients 
showing prolonged convalescence after 
postvaccinal hepatitis ( five to nine 
months) was studied by Benjamin and 
Hoyt. 25 It was found that 11 per cent 
had some retention of sulfobromophtha- 
lein dye after thirty minutes. Improve- 
ment in liver function was noted to be 
continuing at the end of six months to a 
year. In 18.5 per cent of these patients, 
a vasomotor disturbance was found and 
was manifested by tremor, icy cold, red, 
dripping hands and overpowering weak- 
ness. This group showing prolonged 
convalescence represented only a small 
proportion of the soldiers originally suf- 
fering from postvaccinal hepatitis. 

Liver Function Tests — -Methylene 
Blue — A test of bilirubin in urine by 
use of methylene blue was suggested by 


Franke in 1931 and modified by Fellin- 
ger and Menkes in 1933. Stokes and 
Neefe 9 and Gellis and Stokes 26 found 
the test of value in the study of cases 
of infectious hepatitis. The latter authors 
reported the use of the test in seventy- 
seven patients with hepatitis and jaun- 
dice. It was found that in thirty-three 
patients developing jaundice after ad- 
mission, the test became positive one to 
six days prior to the appearance of the 
icterus and in twelve of these patients 
it was positive before the icterus index 
was elevated. The test became negative 
after the peak of jaundice was reached 
even though clinical icterus and an ele- 
vated icterus index persisted. 

In five patients who developed re- 
lapses, the methylene blue test and 
the cephalin-cholesterol flocculation test 
again became positive preceding the 
clinical evidence of relapse. 

Method — To 5 cc. of prebreakfast urine was 
added two drops of a 0.2 per cent aqueous 
solution of methylene blue chloride. If a green 
color resulted, more methylene blue was added 
dropwise and the last drop required to convert 
the green color to blue was recorded. A test 
of five drops or more was considered positive. 
If more than five drops were needed, the urine 
was diluted with distilled water to aid in deter- 
mining the end point The mechanism of the 
test is uncertain. 

The authors concluded that the test was of value in 
the early diagnosis of preicteric hepatitis; in evaluating 
the course of the disease; and in the prediction of 
impending relapse. 

Comparative Value of Several 
Liver Function Tests — According to 
Teitelbaum et al ,, 2T "the present dissat- 
isfaction with liver function tests is 
largely dependent upon a tendency to 
rely solely upon the result of one par- 
ticular liver function test, disregarding 
such factors as the multiple functions 
of the liver, its regenerative ability, or 
the type of injury. It is obvious that in 
an organ with multiple functions, such 
as the liver, the result of a single test 
may be negative in the face of damage 
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so extensive that it can be ascertained 
without any laboratory procedures. Such 
a negative result means only that the 
test chosen measured a function not as 
yet altered in that particular diseased 
liver. The value of any single liver func- 
tion test, when used, is directly propor- 
tional to an appreciation by the user of 
the function it is testing.” 

Eight different liver function tests 
were performed on each of 153 patients 
with various types of suspected liver 
disease. 

Methods and Results — 1. Urinary 
Urobilinogen Test — A modification of 
the method of Wallace and Diamond 
w'as used. Distilled water is added to 
fresh urine to make dilutions of 1 : 10, 
1:20, 1:40, 1:80, etc. To 25 cc. of 
each of these dilutions is added 2 cc. 
of Ehrlich’s reagent. Readings are made 
in five minutes, looking down through 
the tube. A pink color appears in posi- 
tive cases and is normally rarely seen in 
above 1 : 20 dilution. A 1:40 positive 
was considered a positive test. 

In fifty-seven cases, 75.4 per cent 
showed abnormal secretion: 

Cirrhosis 41 patients 82.9 per cent positive 

Neoplasm 6 patients 66.7 per cent positive 

Hepatitis 10 patients 50.0 per cent positive 

2. Van den Bergh Reaction — In fifty- 
eight cases of liver disease, the quantita- 
tive Van den Bergh was positive (over 
0.7 mg. per cent) in 51.7 per cent. In 
this group there were twenty-one direct, 
nine delayed direct or biphasic reactions. 
The incidence of positive tests ranged 
from 81.8 per cent in hepatitis to 66.7 
per cent in neoplasm and 41.5 per cent 
in cirrhosis. 

3. Galactose Tolerance Test — The 
method of Shay, Schloss, and Rhodis 
was used. A fasting urine specimen was 
examined for sugar, then 40 gm. of 
powdered galactose were given orally 
and urine specimen collected hourly for 


five hours. ’No food was given during 
this period. A total five-hour elimina- 
tion of 3 or more gm. of galactose 
was considered an indication of hepatic 
disease. In this series a positive test 
was obtained in 30 per cent of cases of 
hepatitis, 18.4 per cent of cases of cir- 
rhosis, and 16.7 per cent of cases of 
neoplasm. 

4. Glucose Tolerance Test — In ex- 
treme hepatic disease, glycogen storage 
frequently is disturbed with a resulting 
diabeticlike curve but with low fast- 
ing sugars and frequent hypoglycemia 
during the third to fifth hours. Using 
1.75 gm. of glucose per kilogram of 
body weight, the authors found abnor- 
mal curves in 70.4 per cent of fifty-four 
patients with hepatic disease: 


Hepatitis 90.0 per cent abnormal curves 

Neoplasm 66.7 per cent abnormal curves 

Cirrhosis 65.8 per cent abnormal curves 


In 25.9 per cent, the fasting blood sugar 
was normal and the test produced no 
glycosuria or hypoglycemic reactions. 

5. Serum Proteins — Total protein 
concentration under 6.5 gm. per cent 
and serum albumin under 4.0 gm. per 
cent were considered abnormal. Of 
fifty-seven patients with liver disease, 
84.2 per cent had a reduction of serum 
albumin : 

Neoplasm 100.0 per cent 

Hepatitis 90.9 per cent 

Cirrhosis 80.5 per cent 

The Takata-Ara test was included as 
a test of serum proteins since it is be- 
lieved to depend upon the globulin frac- 
tion of the serum protein. It is not a 
specific test of liver function but fre- 
quently is positive in widespread hepa- 
titis. In fifty-six patients, the authors 
found the test positive in 51.8 per cent: 

Hepatitis 66.7 per cent 

Neoplasm 50.0 per cent 

Cirrhosis 48.8 per cent 
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No definite relationship was found be- 
tween this test and serum protein levels 
or albumin/globulin ratios. 

6. Bromsulfalein Test — In the ab- 
sence of jaundice, this test was found 
to be of great value in indicating hepatic 
disease. Any direct or biphasic Van den 
Bergh reaction indicates some biliary 
obstruction and renders the test value- 
less. The authors used 5 mg. of dye 
per kilogram of body weight and tested 
retention in the blood at thirty minutes. 
Retentions of 15 per cent or more was 
considered abnormal. Of twenty-nine 
patients with liver disease with indirect 
Van den Bergh reactions, twenty-five 
(86.2 per cent) showed positive dye 
retention : 

Hepatitis lOOper cent 

Neoplasm 100 per cent 

Cirrhosis 84 per cent 

7. Macroeytosis — In fifty-eight cases 
of liver disease, mean corpuscular vol- 
ume determinations were made. The 
greatest incidence of macroeytosis was 
found in cases of cirrhosis : 

Cirrhosis 63.4 per cent 

Hepatitis 45.5 per cent 

Neoplasm 16.6 per cent 

The authors concluded that in the 
presence of jaundice the best tests for 
the estimation of liver function are the 
serum protein determination and the glu- 
cose tolerance test. In the absence of 
jaundice, the best tests are the urinary 
urobilinogen test and the bromsulfalein 
dye excretion test. The Van den Bergh 
test should be done in all suspected cases. 
Repetition of these tests from time to 
time during the disease will give evi- 
dence of progression, regression, or a 
stationary course. 

Multiple Tkkts ox Single Blood 
Sample — In an effort to simplify the 
testing of liver function, Schwimmer 
et al.~ H selected a group of tests, all of 


which can be done on a single 12-cc. 
blood sample. The tests included: (1) 
Icterus index; (2) Van den Bergh 
reaction; (3) cephalin-cholesterol floc- 
culation; (4) serum phosphatase (alka- 
line) ; (5) total cholesterol and choles- 
terol esters ; (6) total serum proteins 
and albumin-globulin ratio. 

Over 1400 of these composite tests 
were done on 750 patients. It was found 
that the cholesterol ester/total choleste- 
rol ratio and the cephalin flocculation 
reaction were the most sensitive indices 
of intrahepatic disturbance, the percent- 
age of esters being the more reliable of 
the two. With severe hepatic damage, 
both tests have given unequivocally posi- 
tive results. In lesser degrees of hepatic 
damage (early hepatocellular jaundice, 
cirrhosis, chronic passive congestion), a 
positive cephalin flocculation test usually 
precedes a reduction in cholesterol esters. 
In progressive obstructive icterus with 
beginning hepatic involvement, lowered 
cholesterol ester ratios were commonly 
found while cephalin flocculation was 
still negative. Of least diagnostic value 
were the blood protein tests, but A and 
G values and A/G ratios were of some 
value in prognosis and in evaluating 
results of therapy. There was no rela- 
tionship between protein studies and 
other function tests. 

Icterus index, phosphatase, and total 
cholesterol levels were correlated in early 
obstructive jaundice, but in subsiding 
icterus the icterus index fell more rap- 
idly than the other two. As liver damage 
appeared in prolonged obstruction, the 
phosphatase and cholesterol fell while the 
icterus index remained elevated. In these 
instances, too, an immediate or delayed 
Van den Bergh reaction usually changed 
to a biphasic one. 

Cephalin - Cholesterol Floccula- 
tion Test — In an effort to evaluate this 
test, Wade and Richman 29 studied 178 
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patients with parenchymatous liver dis- 
ease. Positive flocculation tests were 
obtained in 173. Of 45 patients with 
discrete hepatic lesions involving only a 
small amount of parenchyma, only 24 
showed significant flocculation. Positive 
tests were obtained in 67 cases in a 
series of 180 who had suggestive evi- 
dence of hepatic disease; of these posi- 
tives, 21 had cholecystitis and cholelith- 
iasis, 24 had chronic passive congestion, 
and 8 were chronic alcoholics. In 105 
controls, 19 gave positive tests, 12 of 
whom showed evidence of active infec- 
tion. False positives were also obtained 
in some cases of allergy and during the 
puerperium or neonatal period. 

In comparison with other liver func- 
tion tests, the authors concluded that 
the cephalin -cholesterol flocculation test 
was superior in detecting diffuse hepatic 
disease. Intravenous hippuric acid and 
bromsulfalein gave more frequent in- 
dication of hepatic disease in the pres- 
ence of discrete or focal lesions of the 
liver. The flocculation test proved of no 
value in the differentiation of obstruc- 
tive and non obstructive jaundice. 

Hippuric Acid Excretion — Further 
observations on the value of the hippuric 
acid liver function test were reported by 
Page and Preisler. 30 It was their aim to 
determine whether : ( 1 ) Repeated tests 
on the same patient might reveal to what 
extent this detoxifying function of the 
liver changes during the course of the 
disease; (2) tests performed early in the 
disease might be of prognostic value, 
and (3) the liver function as measured 
by this test later returns to normal. 

Sixty young male adults with acute 
infective hepatitis received repeated in- 
travenous hippuric acid tests. Control 
studies were done on ninety patients 
without evidence of liver disease. 

Procedure: (1) Nothing allowed by 
mouth after 9 p. m., the day before the 


test; (2) patient voided at 6 p. m. and 
the specimen was discarded ; he then 
drank two glasses of water; (3) two 
hours later the bladder was emptied 
and 1.77 gm. of sodium benzoate in 
20 cc. of distilled water was injected 
intravenously over a period of five to 
eight minutes; (4) the patient then 
drank two glasses of water and one hour 
later the bladder was completely emptied 
and the urine analyzed for hippuric acid. 

Technic of Urine Determination — The entire 
one-hour specimen of urine was adjusted to a 
volume of 100 cc. with water after evaporating 
to below this amount, then filtered. To the 
filtrate was added 50 gr. of ammonium sul- 
fate and 5 cc. of concentrated hydrochloric acid 
and, when necessary, a small quantity of hip- 
puric acid to induce crystallization. After 
standing at least an hour, the crystals were 
filtered off on a weighed Gooch crucible fitted 
with filter paper, washed with four 5 cc. por- 
tions (20 cc.) of dilute hydrochloric acid (5 cc. 
of concentrated acid per 100 cc.), dried at 110° 
and weighed. A correction factor (amounting 
to 0.15 gm. for the conditions used) for the 
amount of hippuric acid not recovered because 
of solubility, retention in filter paper, washing, 
and residual amounts left in the vessels, was 
determined by treating known amounts of hip- 
puric acid through the complete procedure. 

The per cent of normal excretion was deter- 
mined by dividing the actual excretion of hip- 
puric acid in grams by the estimated normal 
excretion in grams. Estimated normal excre- 
tion was calculated by the formula: Hippuric 
acid = 0.34 + (0.00668 times body weight in 
pounds) . 

During the first five days of illness, 
all the acute hepatitis cases showed hip- 
puric acid secretion below 95 per cent 
of normal, the mean being 61 per cent. 
The excretion rose during the next nine 
clays with a mean of 78 per cent. When 
the initial excretion was below 50 per 
cent of normal (nine patients), it took 
an average of ninety days for excretion 
to return to normal. When an initial 
excretion was between 51 and 70 per 
cent of normal, the average time for 
return to normal was twenty-eight days. 
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The mean hippuric acid excretion of the 
control group (90 patients) was 102.7 
per cent plus/minus 7.3 per cent. The 
authors concluded that the hippuric acid 
excretion is markedly diminished dur- 
ing the first five days of clinical jaundice 
in acute hepatitis. After this initial low 
excretion, the subsequent levels rise rap- 
idly as recovery occurs. The prognostic 
value of the test is indicated by the rela- 
tionship between low excretion of hip- 
puric acid and long convalescence as 
compared with shorter recovery periods 
in patients with higher levels of hippuric 
acid excretion. 

Prothrombin Response to Vitamin 
K in Liver Disease — As a result of 
experimental work on dogs, in which 
liver damage was induced by injection 
of carbon tetrachloride, Shapiro and 
Richards 31 concluded that determina- 
tion of prothrombin time offered a relia- 
ble index of the severity of hepatic dam- 
age. Prolongation of prothrombin time 
ran roughly parallel with bromsulfalein 
dye retention. Administration of syn- 
thetic vitamin K to several of the dogs 
did not change the rate of recovery in 
these experimental animals. 

Since prothrombinopenia had been re- 
ported by others in human hepatic dis- 
ease, the authors studied a series of 
twenty-three cases using a special di- 
lution technic for determining plasma 
prothrombin time and observing the 
response to large doses of synthetic vita- 
min K (hykinone). Included in the 
series were eighteen cases of Laennec’s 
cirrhosis, two of hemochromatosis, and 
cases of acute arsenical hepatitis, meta- 
static neoplasm, and macrocytic anemia. 
Of twenty-three cases, only three showed 
normal prothrombin levels. Twenty had 
moderate or marked prolongation of pro- 
thrombin time (one and one-half to two 
times normal). 


After daily administration of synthetic 
vitamin K for several days to cases of 
prothrombinopenia, three types of re- 
sponse were noted : ( 1) An initial reduc- 
tion of prothrombin time toward normal 
for one to three days when it became 
prolonged, then gradually fell to the orig- 
inal level; (2) the prothrombin time 
remained at about the original level for 
two to three days when it became in- 
creased for two to three days and grad- 
ually receded to or slightly below the 
original; (3) where the resting level of 
prothrombin was normal, after the third 
or fourth day of vitamin K medication, 
the prothrombin time increased slightly, 
at which figure it remained for a few 
days, then returned to normal. This 
latter was interpreted as indicating an 
exhaustion of the prothrombin mech- 
anism. 

The authors concluded that in the 
presence of liver disease, an established 
prothrombinopenia cannot be restored to 
normal by the administration of syn- 
thetic vitamin K. Such a sequence of 
changes portends liver disturbance (un- 
less other explanations are discovered). 
In four of the reported cases, liver dis- 
ease was indicated by the prothrombin 
determinations in which the bromsulfa- 
lein test had been negative. 

Vitamin A in Jaundice — Ruffin and 
Wise 32 . determined plasma vitamin A 
levels in two groups of patients: Those 
with diffuse liver damage or acute hepa- 
titis, and those with common duct ob- 
struction. The lower limit of normal for 
vitamin A was taken as 75 I.U. per cent 
and for carotene, 164 I.U. per cent. 
Determinations were made on 100 nor- 
mal controls, 10 cases of obstructive 
jaundice, and 17 cases of acute hepatitis. 

In every case of acute hepatitis, the 
vitamin A was significantly lowered with 
levels from 20 to 60 I.U. per cent dur- 
ing the acute stage followed by a grad-? 
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ual increase to normal during recovery. 
Carotene levels were not significantly 
altered. There was no constant corre- 
lation between vitamin A levels and 
other tests of liver function except the 
cephalin flocculation test, which was 
positive in every case. In ten cases of 
operatively proved obstructive jaundice, 
six showed no evidence of hepatic in- 
volvement and the vitamin A levels were 
close to normal limits. In four patients, 
the levels were definitely lowered, but 
in each case either the duration of the 
disease or obvious infection were fac- 
tors which could have resulted in liver 
damage. 

Effects of Newer Drugs on the 
Liver — Thiouracil — In a series of forty- 
three patients with toxic goiter treated 
with thiouracil, Gargill and Lesser 33 
reported two cases of jaundice. This 
complication appeared during the second 
or third week of drug administration. 
In one instance, the icterus persisted for 
100 days and in the other for 26 days. 
Clinically, these patients resembled those 
suffering from postarsphenamine jaun- 
dice ; however, pruritus was a prominent 
feature in each and in one instance a 
liver biopsy showed no evidence of par- 
enchymal hepatic damage. The micro- 
scopic section showed “prominent central 
veins and normal parenchymal cells. 
The sinusoids were clearly demarcated 
and empty, well lined with prominent 
Kupffer cells. The bile capillaries be- 
tween the cells of the liver cords were 
manifestly distended. Those in the outer 
half of the lobule were distended but 
empty, while those in the inner half of 
the lobule were distended and plugged 
with yellow-green bile pigment. In the 
portal areas, the larger bile ducts were 
empty but showed evidence of recent dis- 
tention by the prominence of their open 
lumens. The portal areas were infil- 
trated with some mononuclear and rare 


polymorphonuclear cells. The histologic 
picture described is that usually asso- 
ciated with acute bile stasis.” The gall- 
bladder, cystic and common bile ducts 
were normal. Blood counts were not 
included in the report. Liver function 
tests were negative for evidence of 
parenchymal disease. 

Atabrine — Because of the common 
belief that the skin discoloration in per- 
sons taking atabrine for the suppression 
or active therapy of malaria was due to 
actual jaundice secondary to liver dam- 
age, Butt et al , 34 studied fifty patients 
who were given large doses of this drug 
(4.5 gm. in ten days). A series of tests 
was done before and after the adminis- 
tration. These included: (1) Bromsul- 
falein dye test; (2) prothrombin time; 
(3) serum bilirubin; (4) Van den 
Bergh; (5) blood count, and (6) smear 
for malaria. 

In spite of repeated attacks of malaria 
suffered by most of these subjects, only 
two showed bromsulfalein dye reten- 
tion and these between 6 and 12 per 
cent in one hour, one before starting the 
drug, and the other at the completion 
of the test. The other tests used were 
persistently negative throughout except 
for a change in the Van den Bergh 
reaction from indirect to direct or vice 
versa, which did not seem to be signifi- 
cant. It was concluded that even in 
relatively large doses there was no evi- 
dence of significant hepatoxic action of 
atabrine. 

Amebic Hepatitis — A series of thirty- 
three patients with amebic hepatitis was 
reported by Soderman and Lewis. 35 
These writers warned that amebic hepa- 
titis was not to be confused with frank 
abscess formation which they prefer to 
call hepatic amebiasis. 

Symptoms — Pain in the liver area was 
a universal complaint and varied from 
sharp and severe to dull and aching. 
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Fever was present in all but one case. 
Jaundice appeared in five cases. Nau- 
sea, vomiting, and weakness were fre- 
quent complaints. Diarrhea was present 
at onset or during the course in only 
27 per cent of this series, although sev- 
eral others gave a history of diarrhea, 
giving a total incidence of diarrhea up 
to 48.5 per cent. 

Physical examination revealed hepa- 
tomegaly and tenderness in the hepatic 
area in 88 and 100 per cent respectively. 
The leukocyte count was elevated (aver- 
age 13,000) in 88 per cent. Stools re- 
vealed E. histolytica in 54.5 per cent 
of this series. X-ray evidence of hepatic 
involvement (diaphragmatic elevation 
and fixation) was present in 45.4 per 
cent of this group as compared with 
81 per cent in patients with frank 
hepatic abscess. 

Treatment advised consisted of eme- 
tine hydrochloride 0.06 gm. (1 grain) 
intramuscularly daily for six to ten days 
followed by diodoquin, three tablets of 
0.2 gm. (3.2 grains) three times daily 
for five days. The authors advise this 
course of therapy on a strong suspicion 
of amebic hepatitis since if the disease is 
allowed to progress, abscess formation 
is likely with an increasing mortality 
rate. In the authors’ experience, the 
mortality in amebic hepatitis is nil, while 
in amebic abscess it is 5.2 per cent. Use 
of treatment without careful diagnostic 
studies is advised against, however. 

Colon 

Amebic Colitis — The problem of 
amebiasis was reviewed by Silverman 
and Leslie. 36 The authors stated : "Ame- 
biasis is far more prevalent in the United 
States than is generally appreciated. 
Although areas of hyperendemicity, such 
as are present in the Orient and tropics, 
are not found in this country, the states 
bordering the Gulf of Mexico may be 


generally considered as comprising an 
endemic area, and sporadic cases have 
been observed over the entire country. 
In New Orleans alone, it has been esti- 
mated that the protozoon is harbored 
by close to 15 per cent of the gen- 
eral population. Most of these cases 
are symptomatically below the clinical 
threshold. Amebic colitis exists as a 
pathologic entity without the classic pic- 
ture of dysentery in a high percentage 
of the cases. . . . The symptomatology 
varies from mild, rare, abdominal dis- 
comfort and constipation to acute ab- 
dominal pain of the most extreme degree 
and uncontrollable diarrhea ; the duration 
may range from a few days to many years. 
The disease often simulates other ab- 
dominal conditions so closely that patients 
undergo laparotomy for such presump- 
tive diagnoses as chronic cholecystitis, 
appendicitis, pancreatitis, and intesti- 
nal obstruction. . . . The pathologic pic- 
ture varies from patient to patient and 
may vary in the same patient at different 
times from a few widely separated, 
slightly undermined ulcers to a slough- 
ing, necrotizing, serpiginous generalized 
ulceration of the entire colon. Further- 
more, granulomatous tumors of amebic 
origin may be encountered anywhere in 
the large intestine.” 

The authors presented three cases of 
the "ulcer onecrotic” form of amebiasis 
characterized by the formation of granu- 
lomatous lesions with necrosis of large 
sections of the colon. In two of these 
cases, postmortem examination revealed 
ameba in all layers of the colon; in the 
third case, no amebae were found. The 
cause of such a severe form of the dis- 
ease is not apparent. "As Faust pointed 
out, cases with acute fulminating symp- 
toms commonly occur in outlanders be- 
coming infected in hyperendemic areas, 
where among the natives the incidence 
of the infection is high and the inci- 
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dence of clinical symptoms low. Cases 
of chronic nature, on the other hand, 
may be seen anywhere, as are cases 
manifesting acute exacerbations of the 
chronic state.” 

Treatment of Chronic Amebic Dys- 
entery — Hargreaves 37 presented a pa- 
tient who was seriously ill with chronic 
amebic dysentery and who had been 
treated repeatedly by standard measures 
without success. The stools continued 
to show blood and amebae. He was given 
an initial dose of 100,000 units of peni- 
cillin intramuscularly followed by 33,000 
units every three hours until over a 
million units were given. In twenty-four 
hours he was free of pain and fever and 
in forty-eight hours he passed a formed 
stool for the first time in two years. 
Amebae persisted in the feces, however, 
and after two weeks there was a recur- 
rence of bloody diarrhea. A second 
course of two and one-quarter million 
units of penicillin resulted in remission 
but amebae persisted. Emetine bismuth 
iodide by mouth eventually cleared up 
the amebiasis. 

Forty-seven cases of severe, refrac- 
tory amebiasis were treated along simi- 
lar lines. In some the penicillin was not 
effective and succinyl sulfathiazole 
was given concurrently by mouth (total 
80 gm.). In only a few cases was more 
than one course of emetine bismuth 
iodide required to cure the amebiasis 
after such treatment. 

Toxicity of Amebicides — Although 
many cases of successful therapy with 
diodoquin have been reported without 
toxic effect of the drug, some dangers in 
its use exist, according to Silverman 
and Leslie. 38 These writers presented 
three cases which showed toxic mani- 
festations in the form of furunculosis in 
two and a diffuse toxic erythema in the 
third. It was thought that these re- 
actions were due to unusual absorption 


or sensitivity to the iodine contained in 
the drug. The authors concluded that 
in view of the large number of patients 
treated with this preparation, the inci- 
dence of untoward symptoms is low and 
does not negate the therapeutic efficacy 
of diodoquin. 

The possible dangers of promiscuous 
use of diodoquin and other amebicides 
was stressed by David. 30 Experimental 
studies showed that appreciable amounts 
of iodine were absorbed by animals and 
humans given diodoquin. Some of the 
patients complained of pruritus ani, gas- 
tric discomfort, and skin warmth. Simi- 
lar results were obtained with vioform 
and chiniofon. Elevation of blood iodine 
was demonstrated during treatment. The 
author recommended certain definite 
rules for the administration of ameba- 
cides: “(1) Treatment should be lim- 
ited to a short period of from ten to 
fourteen days; (2) a rest period of at 
least two or three weeks should be fol- 
lowed and the stools found positive for 
the amebae before another course of 
treatment with one of the oral amebi- 
cides is started; (3) the iodine-contain- 
ing compounds chiniofon, vioform, and 
diodoquin, and the arsenicals, carbar- 
sone and acetarsone, are contraindicated 
in patients showing or suspected of hav- 
ing liver damage or known to have drug 
sensitivity ; (4) none of these drugs 
should he used empirically for the treat- 
ment of a nouamebic diarrhea; (5) 
emetine hydrochloride should not be 
used in weakened individuals or those 
with heart damage, because this drug 
has a definite toxic action on the heart 
and neuromuscular system.” 

Bacillary Dysentery — The effective- 
ness of bacteriophage in the treatment 
of bacillary dysentery was studied by 
Morton and Engley/ 10 After a careful 
review of the literature, these authors 
stated that “the reports on the therapeu- 
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tic trials of dysentery phage in man are 
inconclusive. This is in part due to the 
nature of the experiments, and the prob- 
lem of the therapeutic action of dysen- 
tery phage must be considered as still 
unsettled.” “In experimentally induced 
infections with dysentery bacilli in lab- 
oratory animals, dysentery phage has 
demonstrated an unmistakably therapeu- 
tic action.” “Prophylactically, it has 
been shown that dysentery phage is 
capable of preventing bacillary dysentery 
in man and also capable of preventing 
lethal infections experimentally induced 
in laboratory animals.” It was suggested 
that “the next phase in the history of dys- 
entery phage should be carefully planned 
prophylactic and therapeutic trials on 
human beings, taking advantage of the 
knowledge gained from in vitro tests and 
in vivo tests in experimental animals. 
Quite illogically, tests on man were made 
before the dysentery phage was tried on 
experimental animals.” 

Sulfonamide therapy was reviewed 
by Felsonri 1 Best results were obtained 
by combining a relatively nonabsorbable 
with a freely absorbable sulfonamide, 
such as sulfadiazine or sulfathiazole and 
sulfasuxidine. The following dosage was 
recommended : Sulfadiazine or thiazole, 
4 gm. in first four hours, then 1 gm. 
every four hours with a similar dose of 
sulfasuxidine. The program of treatment 
was as follows: 

1. Dosage — 0.25 gm. per kilogram. 

2. Earlier medication started, better the re- 
sults. 

3. Continue medication for at least three 
days after symptoms and signs have subsided. 

4. Discontinue drug immediately renal or 
toxic manifestations. 

5. Check healing by direct sigmoidoscopy. 

6. Check infectivity by cultures on tenth, 
twelfth, and fourteenth days of disease; then 
weekly for one month. 

Ulcerative Colitis — Treatment with 
intestinal mucosal preparations was 


suggested by Gill. 42 Because the natural 
history of many cases of “idiopathic” 
ulcerative colitis is characterized by spon- 
taneous remissions and relapses, this 
writer considered the possible impor- 
tance of some type of deficiency. Pre- 
liminary studies suggested that the hypo- 
thetical factor might be present in or 
produced by the intestine itself. Feeding 
experiments in one case over several 
years showed that remissions could be 
induced regularly by giving uncooked 
pig’s small intestine by mouth. Relapses 
followed discontinuance of this therapy. 
In several other cases, good results were 
obtained, but in others there was little 
benefit. A preparation of pig’s small 
intestinal mucosa, dried and defatted and 
given by mouth as a powder, also pro- 
duced some remissions. Parenterally ad- 
ministered extracts have been without 
effect. The author concluded that in 
some cases of ulcerative colitis, a defi- 
ciency factor is of importance and may 
be overcome by an extract of pig’s in- 
testine. 

Sulfonamides — The use of sulfathali- 
dine (phthalylsulfathiazole) in patients 
with infectious and ulcerative lesions of 
the colon was reported by Streicher. 43 
In a series of 100 cases there were 80 
cases of ulcerative colitis, 6 of amebic 
dysentery, 2 of bacillary dysentery, 2 
with paratyphoid, and 2 with Dienta- 
meba fragilis. In the patients with ul- 
cerative colitis, good response was ob- 
tained in both acute and chronic cases. 
Improvement was noted within seventy- 
two hours with a decrease in cramps, 
less diarrhea, and increased formation 
of the stools. In acute cases, the tem- 
perature was rapidly controlled. After 
clinical observations, the author con- 
cluded that the optimal dose of the drug 
was 3 gm. daily. No toxic effects were 
noted following prolonged medication, 
and with doses as high as 12 gm. daily, 
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the only deleterious effect was an in- 
crease in abdominal cramps and diar- 
rhea. Blood studies showed levels of 
from 0.5 to 1.5 mg. per cent regardless 
of the daily dose. Fecal studies revealed 
that 55 to 65 per cent of the drug was 
recovered in the stools on a 3 gm. daily 
dose. Urine excretion accounted for 
about 5 per cent of the oral dose. Bac- 
teriologic studies on the feces demon- 
strated a reduction of Escherichia coli, 
streptococci, staphylococci, and total bac- 
teria. This effect was noted more quickly 
with large doses of the drug, but similar 
levels were reached after one week with 
the 3-gm. dose. 

The effectiveness of other sulfona- 
mides in ulcerative colitis was reviewed 
in a symposium in Gastroenterology, 
January, 1945. According to Pollard, 45 
succinyl sulfathiazole (sulfasuxidine) 
produced a definite and at times dra- 
matic response in three fourths of thirty- 
six patients studied. Few toxic effects 
were noted. Collins 46 reported that 
“after seven years’ experience, the use 
of various sulfonamides has not proved 
so encouraging as the initial experience 
led us to expect. The use of sulfona- 
mides has not proved so helpful in ulcer- 
ative colitis as in other inflammatory 
conditions. At the same time, many of 
our patients attributed their return to a 
useful life to this form of therapy.” “We 
believe sulfonamides have a place in the 
treatment of ulcerative colitis, but we 
do not know which patient will be bene- 
fited. At the present time we routinely 
give each patient at least a short trial 
on sulfonamide therapy, not as a spe- 
cific remedy, but as an adjunct to the 
usual treatment of rest, elimination of 
vitamin and mineral deficiencies, and the 
administration of blood transfusion and 
parenteral fluids in severely toxic cases.” 

Penicillin has not been reported to 
exert any favorable effect on cases of 


chronic ulcerative colitis in the hands 
of most investigators. 

Congenital Megacolon — The effec- 
tiveness of left lumbar sympathectomy 
in the treatment of congenital megacolon 
was reported by Penick. 44 Of eleven 
cases so treated, satisfactory results were 
obtained in ten. According to this writer, 
successful surgery depends upon care- 
ful selection of cases. Before operation 
was attempted, the reported cases had 
been shown to have persistent dilatation 
of the colon by barium enema studies. 
A course of medical treatment, using 
mecholyl bromide and/or antispas- 
modic drugs, was tried. A therapeutic 
test of spinal anesthesia may be a decid- 
ing factor in choosing sympathectomy in 
preference to colonic resection, since in 
the experience of this author, sympathec- 
tomy is not likely to give satisfactory 
results if spinal anesthesia fails to pro- 
duce bowel evacuation and decreased 
volume of barium required to fill the 
colon. In none of the reported cases was 
there any operative complication. Seven 
were classified as being highly satisfac- 
tory, three greatly improved, and one 
failure. The ages varied from one and 
one-half years to fifty-two years. 
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HEMATOLOGY 

William Dameshek, M.D. 


The Spleen 

In its normal state, the spleen is a rela- 
tively small organ of about SO to 100 
gm., containing a variable amount of 
blood. Its “reservoir” function was thor- 
oughly studied years ago by Bancroft 
(1925). Removal of the normal spleen 
is followed by a number of interesting 
blood changes (1941) : A tendency to 
increase in the red cell count, the devel- 
opment of thin red cells (target cells) 
with increased hypotonic resistance , and 
the development of Howell-Jolly bodies 
(nuclear remains) in the red cells; an 
increase in the leukocyte count; an in- 
crease in the platelet count. These 
changes indicate a definite relationship 


between the spleen and the blood-form- 
ing organs, notably the bone marrow, 
perhaps mediated by splenic hormones. 
The presence of red cells with nuclear 
fragments in the blood might indicate 
a splenic influence on denucleation of the 
red cell. Leukocytosis and thrombocyto- 
sis might be indicative of spleen-granulo- 
cyte and spleen-megakaryocyte relation- 
ships. The development of thin red cells 
after splenectomy probably indicates that 
the mature red cells become thicker in 
the numerous passages (and sojourns?) 
through the splenic sinusoids. Although 
it is reasonable to assume that the spleen 
makes red cells thicker, and thus pre- 
pares them for eventual breakdown as 
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they become more and more spherocytic, 
it is not definitely known that the spleen 
actually destroys red cells. The old say- 
ing that the spleen is the “graveyard” of 
the red cells may have to become modi- 
fied. Singer and Weisz, 1 by studying the 
bile excretion of normal and splenec- 
tomized dogs after phenylhydrazine hem- 
olysis, demonstrated that there was no 
decrease in bile pigment output in the 
splenectomized animals. Thus, in dogs at 
least and under the conditions of these 
experiments, it would seem that the 
spleen had little, if any, influence on blood 
destruction. These results, so contrary 
to our long accepted thoughts on this 
subject, must be confirmed in other ani- 
mals and by different experimental meth- 
ods before they can become completely 
accepted. The life span of the erythro- 
cyte, as determined in these experiments, 
was approximately 110 days, and thus in 
line with the more recent investigations 
on this point. Thus, it would seem that 
less than 1 per cent of the red cells are 
destroyed daily. The actual methods of 
red cell destruction in the normal animal 
are but little known, and may simply be 
a matter of increased spherocytosis and 
gradual wearing down (fragmentation ?) . 

The Spleen as an Endocrine Or- 
gan ; Hypersplenism — The spleen is 
not ordinarily included among the organs 
of internal secretion, but it would seem 
that more and more evidence, to be sure, 
largely of the indirect type, is piling up 
to indicate that the spleen produces hor- 
mones which enter the blood stream and 
have effects on remote organs, notably 
the bone marrow. The recent series of 
observations of White and Dougherty 2 
indicate a hormonal relationship between 
the adrenad cortex and lymphoid tissue. 
Ungar 3 has recently isolated from the 
normal spleen of guinea-pigs a crystalline 
substance which he calls “splenin,” and 
which has the property of causing a 


reduction in the bleeding time, an in- 
crease in the capillary resistance, and 
an inhibition in the release of histamine 
from blood cells. It was found that the 
spleen participated in the endocrine re- 
sponse to tissue injury and played a part 
in the control of protein metabolism. 
These results, although they require am- 
plification and confirmation, are among 
the first clear cut and direct bits of evi- 
dence of the presence of splenic hor- 
mones. The relationship of so-called 
“splenin” to “thrombocytopen,” described 
a number of years ago by Troland and 
Lee (1938), remains to be determined. 
It would appear both from clinical stud- 
ies and from the study of extracts of 
spleens removed in idiopathic thrombo- 
mytopenic purpura, that the spleen in 
this disease contains a material (hor- 
mone?) which has distant effects on the 
production of platelets from the mega- 
karyocytes of the bone marrow. Since 
the platelet count becomes and remains 
very high following splenectomy in the 
normal animal and individual, and since 
splenectomy in idiopathic thrombopenic 
purpura is followed by a dramatic in- 
crease in platelets, it seems reasonable 
to conclude that the spleen in that dis- 
ease contains an excess of the normal 
platelet-regulating substance. Idiopathic 
thrombopenic purpura might therefore 
be a form of “hypersplenism.” Confir- 
matory, in a clinical way, of this concept 
is the frequent presence of thrombocyto- 
penia in patients with splenomegaly, and 
the return of the platelets to normal or 
above normal following splenectomy. 
The results with the injection of splenic 
extracts from cases of idiopathic throm- 
bocytopenic purpura have been incon- 
stant, about one half the investigators 
having confirmed Troland and Lee’s 
original observations, and about one half 
reporting no platelet reduction. Recent 
experiments in our laboratory, 4 using 
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dogs as the test animal, indicate the 
presence of active megakaryocyte-plate- 
let inhibitor in splenic extracts from cases 
of the disease. 

Hypersplenism: The spleen normally 
exerts very definite effects on the bone 
marrow, causing both quantitative and 
qualitative changes in the blood cells. 
These normal effects, although quite defi- 
nite, seem to have but little importance 
since the splenectomized individual can 
live a healthy normal life without short- 
ening of the life span. It is under patho- 
logic conditions, however, that the spleen 
may develop unusual importance and 
may even be detrimental to life. When 
the splenic physiology becomes abnor- 
mal, various effects may ensue, con- 
nected with the bone marrow and blood. 
The bone marrow produces three types 
of cells : Red, granulocytes, and plate- 
lets, and splenic or “hypersplenic” effects 
(that one can determine) are anemia, 
neutropenia, thrombocytopenia, or vari- 
ous combinations of these. Hypersple- 
nism may thus be “selective” or “total.” 
If total, “pancytopenia” is present. 

Splenic thrombocytopenia is the best 
known of the forms of hypersplenism. 
Idiopathic thrombopenic purpura occurs 
suddenly in many cases and is prolonged, 
with remissions and relapses, in others. 
Recent studies of the bone marrow by 
Dameshek and Miller 5 show that platelet 
formation by the megakaryocytes of the 
bone marrow is greatly reduced, but 
that following splenectomy, platelet for- 
mation becomes enormously increased, 
leading to a quick increase in the plate- 
lets in the blood. It appears that an 
active material is present in the spleen 
of this disease, causing inhibition of 
growth and delivery of platelets from 
the bone marrow megakaryocytes to the 
blood. Thrombocytopenia may be “pri- 
mary” or idiopathic, or it may be “symp- 
tomatic” of many conditions causing 


splenomegaly. Thus in portal hyper- 
tension (cirrhosis of the liver, etc.), in 
disorders of fat metabolism (Gaucher’s 
disease), in chronic infectious spleno- 
megaly, etc., the platelet count often 
becomes reduced, at times greatly so. 

Splenic anemia has been talked about 
for years, but has been largely discarded 
as a term in modern writings, because 
it became a term covering many differ- 
ent disorders in which two features 
were present: Anemia and splenomeg- 
aly. Many cases of leukemia, Cooley’s 
anemia, sickle cell anemia, etc., were 
called “splenic anemia,” until finally one 
investigator after another pulled out 
from this wastebasket a different and 
highly specific disease. This left very 
little that might be called splenic anemia. 

Abrami, 6 in a recent number of the 
French hematologic journal, “Le Sang,” 
comes out for revival of the term to 
include cases in which there is spleno- 
megaly and anemia and in which splenec- 
tomy is therapeutically successful. Many 
cases of hemolytic anemia are cured by 
splenectomy. In some of these, the red 
cells are defective; in a few, usually 
when the leukocyte and platelet counts 
are also reduced, the spleen seems to be 
at the central point of the disease pic- 
ture and splenectomy is dramatically 
successful. These cases are probably ex- 
amples of hypersplenism with splenic 
anemia. Whether the spleen exerts chiefly 
a hemolytic effect in these cases or 
whether it also has an effect on matura- 
tion of red cells or their delivery from 
the bone marrow to the blood is not as 
yet completely clear. 

Splenic neutropenia is gradually be- 
coming better known as a definite syn- 
drome. This condition seems to be a 
form of hypersplenism in which the 
bone marrow granulocytes are chiefly 
affected. First described by Frank in 
1916 under the term of “aleukia sple- 
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nica,” the syndrome was revived more 
recently by Wiseman and Doan (1942) 
under the designation of splenic neutro- 
penia. Briefly, the combination of leuko- 
penia, extreme granulocytopenia, and 
splenomegaly is present. Frequent pyo- 
genic infections and fever are commonly 
present. Studies of the bone marrow 
rule out the presence of leukemia, lym- 
phosarcoma, etc., and show increased 
numbers of granulocytes, despite the low 
granulocyte count in the blood. If the 
various studies and interpretations have 
been correct, splenectomy is followed by 
a quick return in the granulocyte-leuko- 
cyte levels to normal or better than 
normal levels. Splenic neutropenia may 
be completely idiopathic, i. e., the cause 
of the splenomegaly may be quite ob- 
scure, or it may be associated with the 
splenomegaly of certain cases of rheuma- 
toid arthritis (Felty’s syndrome), Boeck’s 
sarcoid, Gaucher’s disease, tuberculosis 
of the spleen, malaria, kala-azar. In any 
of these (and other conditions with 
splenomegaly) the neutropenia may be- 
come so severe as to lead to recurrent 
bouts of infection and fever. Patients 
with this syndrome often go about from 
clinic to clinic without definite diagnosis, 
their lives frequently in jeopardy on 
account of the frequent development of 
pyogenic infection. Splenectomy has been 
dramatically successful in an increased 
number of cases. Recent reports include 
those of Langston, White, and Ashley, 7 
Rogers and Hall, 8 and Salzer, Ransohoff, 
and Blatt. 9 

Splenic “pancytopenia” or “panhema- 
topenia” (the latter term has recently 
been used by Doan and Wright 10 ) in- 
cludes cases with splenomegaly in which 
there is a simultaneous reduction in all 
the cellular elements of the blood. Many 
cases of splenic neutropenia have more 
or less marked thrombocytopenia and/or 
anemia; the neutropenia is simply out- 


standing. It is of great importance to 
recognize in these cases that the pan- 
cytopenia is not due to aplasia or hypo- 
plasia of the marrow, but is brought 
about by an inhibitory effect (Doan 
thinks a phagocytic effect is responsible) 
of the enlarged spleen on the bone mar- 
row. Many of these cases go about for 
years unrecognized because either the 
spleen is not felt or the pancytopenia 
suggests the presence of a hypocellular 
marrow. Sternal marrow studies reveal 
hypercellularity of all the elements with 
large numbers of nucleated red cells, 
granulocytes, and megakaryocytes. If the 
diagnosis and interpretations of the mar- 
row picture are correct, splenectomy is 
dramatically successful. 

These views, although relatively new, 
are being rapidly bolstered by increasing 
numbers of clinical cases. Together with 
other bits of evidence, chiefly from path- 
ologic material, they strongly indicate 
the presence of splenic hormones having 
at times deleterious effects on the matu- 
ration and delivery of cells from the 
bone marrow to the blood. There is 
need for more direct evidence bearing 
upon these points. 

Rupture of the Spleen — With en- 
largement of the spleen in certain in- 
fectious states, notably in malaria and 
infectious mononucleosis, spontaneous 
rupture may occur, giving the symptoms 
of hemorrhage, shock, and abdominal 
emergency. Russ and Gaynor 11 report 
the case of a soldier who had had a 
single attack of vivax malaria overseas. 
Eleven months later, in this country, he 
developed a malarial chill which was 
accompanied by acute pain in the left 
shoulder radiating and localizing in the 
left upper quadrant of the abdomen. 
Operation revealed a ruptured spleen 
with the abdomen filled with both fresh 
and old blood. Splenectomy was fol- 
lowed by recovery, but nine days post- 
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operatively another chill occurred and 
the plasmodium vivax was recovered. 
Another case, also in a returned soldier, 
is reported by Kellner, Hochstein, and 
Tillman. 12 In this case, shock quickly 
developed and, before operation could 
be performed, the patient died. At post- 
mortem examination, the abdomen con- 
tained 2500 cc. of fresh blood. The 
spleen was very soft and presented a 
transverse laceration in its midportion, 
together with several other small stellate 
lacerations. It is suggested that great 
caution be observed in palpating for the 
spleen in an acute attack of malaria. 

Although infectious mononucleosis is 
almost always a benign disease, subject 
to but few complications, it is occasion- 
ally accompanied with serious symptoms. 
In one case seen with Dr. Grossi, of 
Haverhill, severe thrombocytopenic pur- 
pura developed, requiring splenectomy. 
Reports of splenic rupture are increasing 
in number. Davis, MacFee, Wright, and 
Allyn 13 report a typical case of the dis- 
ease in a young man who was suddenly 
seized with sharp pain in the left upper 
quadrant of the abdomen, pain in the 
left shoulder, and the symptoms of 
shock. At operation, a wide longitudinal 
split of the splenic capsule was found, 
together with two tears in the pulp. The 
splenic pathology was typical of infec- 
tious mononucleosis. Recovery ensued. 
Other cases have been described by 
King ( 1941), Darley, Black, Smith, and 
Good, 14 Ziegler, 15 and by Vaughan, 
Regan, and Terplan. 18 Rupture in the 
latter case took place with simple strain- 
ing at stool. 

Splenic rupture associated with aneu- 
rysm of the splenic artery is reported 
by Martin. 17 A naval officer, aged 36, 
suddenly developed pain in the left upper 
quadrant of the abdomen, which was 
quickly followed by shock and death. 
At autopsy, a perforated aneurysm of 


the splenic artery just proximal to the 
gastroepiploic branch was found. The 
abdomen was filled with blood. No clue 
as to the etiology of the aneurysm was 
discovered and the remainder of the vas- 
cular system was normal. It should be 
noted that the splenic arterial system is 
often sclerosed and tortuous out of all 
proportion to the remainder of the vas- 
cular tree. Malformations of blood ves- 
sels are common. 

Splenic rupture occurring spontane- 
ously in an apparently normal spleen 
is reported by Duby. 18 A twenty-eight- 
year-old married woman was suddenly 
seized with severe upper abdominal pain, 
difficult breathing, and fainting. It was 
thought she might have an ectopic preg- 
nancy with rupture, and operation was 
performed. Large amounts of intra- 
abdominal blood were found and at ex- 
ploration an enlarged, soft spleen was 
discovered with a large rent near the 
upper pole. Splenectomy was followed 
by recovery. The spleen weighed 340 
gm. and showed multiple lacerations. 
No cause for the rupture was obvious 
and the splenic histology was unre- 
vealing. 

Tumors, Cysts, Accessory Spleens, 
etc. — Bostwick 19 reviews the cases of 
primary neoplasms of the spleen, 157, 
in the literature, adding 7 of his own. 
Seven types are discriminated : Angioma 
(either hemangioma or lymphangioma), 
lymphoma, reticuloendothelial neoplasm, 
embryonic inclusions including various 
types of cysts, fibrosarcoma, leiomyosar- 
soma, and neurosarcoma. A report from 
Argentine by Unchalo, Mainetti, and 
Cuculicchio 20 relates an interesting case 
of a young woman with fever, cough, 
weight loss, and an enlarged spleen who 
showed the hooks of Taenia echinococcus 
in the sputum. At operation, a large cyst 
was found replacing the spleen. Formal- 
ization and marsupialization were per- 
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formed without splenectomy. Almost 
three years later, another abdominal op- 
eration was required and an explora- 
tion disclosed complete absence of spleen 
in the left hypochondrium with a thick 
irregular process adherent to the dia- 
phragm and the tail of the pancreas. 
There had been no recurence of the 
hydatid cyst. Another interesting case 
report of a splenic cyst is that of Jame- 
son and Smith, 21 who described a calci- 
fied cyst in a student aged eighteen, 
who complained of left upper abdom- 
inal pain and whose x-rays showed a 
partially calcified mass in the left upper 
quadrant, not connected with the stom- 
ach or the kidneys. At operation, an 
enlarged spleen was found which was 
replaced in large part by a calcified cyst. 
Splenic cysts are rare, only 152 of all 
types having been reported to 1941 ; 
calcification has been reported only 7 
times. In a case personally observed, a 
large mass in the upper abdomen and 
left upper quadrant was thought to be 
of splenic origin because the leukocyte 
count was low and contraction occurred 
following the injection of adrenalin. Op- 
eration disclosed a very large unilocular 
cyst which was removed in loto with 
complete recovery. 

Accessory spleens may be a very an- 
noying feature, particularly in idiopathic 
thrombocytopenia purpura, and hemo- 
lytic anemia, following splenectomy. Re- 
currences in such conditions may be 
due to the abnormal activity of such a 
spleniculus. Rhame 32 reports the case 
of a young man whose spleen had been 
removed six years previously for trau- 
matic rupture, and who now required 
abdominal operation. Exploration re- 
vealed a tumor in the mid jejunum under 
the serosa of the antimesenteric border 
of the bowel, impinging on the bowel 
lumen. Several similar smaller tumors 


were found along the greater curvature 
of the stomach, the lower margin of the 
transverse colon, and in the greater 
omentum. Microscopically, all the speci- 
mens removed were hyperplastic hemo- 
lymph nodes, having the appearance of 
splenic tissue except for the trabeculae. 
It is considered that in the young, after 
splenectomy, splenic function may be re- 
stored through hypertrophy of hemo- 
lymph nodes and by accessory splenic 
tissue. An unusual location for an acces- 
sory spleen is described by Olken, 23 who 
found at autopsy in a fifty-six-year- 
old man, who died of a bleeding peptic 
ulcer, a tail of accessory splenic tissue 
which passed through the inguinal canal 
into the scrotum, where a bulb of splenic 
tissue was located. 

Splenectomy — The indications for 
splenectomy are discussed in a series of 
letters in “Modern Medicine” (May, 
1945) . These letters were solicited by the 
journal in response to the abstract of an 
article by Carpenter published in the 
same journal in March, 1945. 24 Dame- 
shek lists the following indications : 
Absolute: Rupture of the spleen; idio- 
pathic thrombocytopenic purpura, par- 
ticularly if it is acute ; familial hemolytic 
jaundice of the spherocytic variety, if 
one or more crises have occurred ; acute 
or subacute hemolytic anemia, if a few 
transfusions have proved ineffective, and 
if various specific causes for the in- 
creased hemolysis have been ruled out; 
tumors and cysts of the spleen, if prop- 
erly diagnosed. Probable: Certain cases 
of splenic neutropenia; certain cases of 
Mediterranean and sickle cell anemia 
with unusual degrees of hemolysis; cer- 
tain cases of splenic disease with pan- 
cytopenia. Possible: Certain cases of 
chronic congestive splenomegaly, includ- 
ing cirrhosis of the liver, etc., particu- 
larly with leukopenia and thrombocyto- 
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penia. Doan, in the same symposium, 
lists the following indications: Congen- 
ital hemolytic icterus, thrombocytopenic 
purpura hemorrhagica in which the mar- 
row shows increased megakaryocytes, 
primary splenic neutropenia, primary 
splenic panhematopenia, any other type 
of splenomegaly associated with anemia, 
leukopenia, and/or thrombocytopenia. 
Doan’s criteria for splenectomy are based 
essentially on the laboratory studies cen- 
tered in sternal marrow aspiration with 
supravital studies of the removed cells, 
and the adrenalin test for splenic con- 
traction. The latter, Doan believes, gives 
a “biopsy,” as it were, of the cells “se- 
questered” by the spleen. (Doan be- 
lieves that the spleen “sequesters” cells 
in idiopathic thrombopenic purpura and 
splenic neutropenia, rather than causing 
inhibitory effects upon the bone marrow.) 

Cooley, in the last article published 
before his recent death (October 13, 
1945), described a new refractory hypo- 
chromic anemia, associated with ellipto- 
cytosis, unresponsive to liver and iron 
therapy, and present as a familial trait. 25 
There was apparently no Mediterranean 
or Negro admixture and no evidence of 
increased hemolysis. Splenectomy in one 
case resulted in a slow steady improve- 
ment. Cooley suggests that there is a 
group of anemias in which a defective 
type of hemoglobin or red cell formation 
is present, and which exhibits the pres- 
ence of a splenic influence on the bone 
marrow. 

Pappenheimer, Thompson, Parker, and 
Smith 20 report three cases of a severe 
form of hypochromic anemia ( ? hemo- 
lytic) not responding to liver or iron, 
and in which splenectomy was performed. 
The first two cases died of progressive 
anemia after splenectomy, and the anemia 
was unchanged in the third case. Follow- 
ing splenectomy, all patients showed in 
the red cells small iron-staining coccoid 


or bacilloid bodies, having a superficial 
resemblance to Bartonellalike parasites. 
It was concluded that the bodies were 
probably iron containing and analogous 
to the “siderocytes” previously described 
by Gruneberg (1941). 
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Introduction 

Although this year’s review of the 
literature on diseases of the kidney re- 
veals no startling advances, many sub- 
stantial papers have appeared which re- 
flect progress in the various phases of 
kidney disease. Articles on fundamental 
research work on the kidney have been 
comparatively few, but many have come 
from the clinical field. 

The war has popularized some renal 
disorders, such as the sulfonamide kidney. 
Considerable attention has been given to 
another disorder, the crush syndrome and 
the renal lesion associated with it. By- 
waters 1 has given an exceptionally good 
description of the condition. This syn- 
drome is of great importance, not only to 
physicians in war zones, but also in every- 
day life since any crush injury may result 
in the same syndrome. Another derange- 
ment of the kidney, resulting in oliguria, 
anuria, and azotemia, has been recognized 
in conditions, causing shock. 2 These and 
other subjects of more recent interest 
will be reviewed rather completely. 

Renal Function 

Impairment of renal function in pa- 
tients with essential hypertension was 
studied by Isberg and Barker. 3 Two 
hundred cases of essential hypertension 
were investigated by means of urinalysis, 
maximum concentration test, and urea 
clearance test. They found that repeated 
negative urinalyses are not sufficient 
evidence to assume that kidney function 
is normal, but the combination of normal 
maximum concentrating ability and nor- 
mal urinalysis is a good clinical indica- 
tion of normal renal function. The con- 


centration test is more sensitive than the 
urea clearance in detecting early kidney 
damage. Thirty-three per cent of their 
series showed impaired concentrating 
ability in the presence of normal urea 
clearance values, while only 3 per cent 
demonstrated an adequate concentrating 
ability in the presence of subnormal urea 
clearance. 

McGeorge 4 compared the renal func- 
tion of sixty-two healthy subjects with 
normal blood pressure with that of 
seventy-five subjects with benign hy- 
pertension. In all respects these two 
groups were as nearly comparable as 
possible. Renal function was assessed 
by studying the concentrations of urea 
and chloride in the urine after ingestion 
of IS gm. of urea. The following con- 
clusions were drawn : ( 1 ) The average 
renal function did not differ significantly 
in young subjects, whether hypertensive 
or not; (2) with increasing age, the 
renal concentrating power declined. This 
was approximately three times as great 
in the elderly hypertensive group as in 
the elderly nonhypertensive group; (3) 
the degree of impairment usually occur- 
ring in benign hypertension is compara- 
tively slight ; no cases with severely im- 
paired function were encountered; (4) 
even in elderly subjects with benign 
hypertension, the concentrating capacity 
of the kidneys may be within normal 
limits, but this probably represents a 
fall below the level which would have 
been obtained when the individual was 
younger; (5) there was no significant 
relationship between impaired concen- 
trating capacity (in the absence of albu- 
minuria) and the presence or absence 
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of symptoms, such as headache, dizzy 
attacks, or cerebral thrombosis, fre- 
quently associated with benign hyper- 
tension; (6) decline in renal function 
with advancing age can be demonstrated 
by urea or chloride percentages, but evi- 
dence indicates that the expression C 
plus U/2 (C is per cent of chloride; 
U is maximal per cent of urea) provides 
a more accurate index of this decline 
in both hypertensive and nonhyperten- 
sive individuals. 

Renal function tests employed by urol- 
ogists frequently give inaccurate evidence 
of kidney efficiency and provide inade- 
quate information of the renal reserve. 
Rather than being tests of renal func- 
tion and renal reserve, they are likely to 
be simple indications of renal failure, 
since they may not be abnormal until 50 
per cent or more of the kidney capacity 
has been lost. Accurate measurements 
of kidney function must be used if more 
refined renal surgery is to be done to 
conserve functioning renal tissue. With 
this in mind, Dean, Abels, and Taylor 5 
have adopted, for routine clinical use, sev- 
eral recently devised renal function tests. 
By collecting specimens from each kid- 
ney with ureteral catheters, they obtain 
information as to the state of glomerular 
filtration, tubular secretion, and resorp- 
tion, and the rate of blood flow through 
each kidney. 

These rates, according to Klopp, 
Young, and Taylor, 0 are constant for 
a given individual who remains un- 
treated or does not suffer from a pro- 
gressive renal or vascular disease. How- 
ever from their studies, they believe that 
the value of certain functions may be 
altered by an attempt to measure a sec- 
ond renal capacity simultaneously. There- 
fore, unless successive observations on 
the same subject are repeated under 
identical conditions, the determinations 
may be in error. They conclude that: 


(1) High plasma concentrations of glu- 
cose may decrease the apparent renal 
blood flow as determined by the clear- 
ance of p-amino hippuric acid; (2) 
high plasma concentrations of glucose 
do not alter the glomerular filtration rate 
but may decrease the maximum ability 
of the tubules to secrete p-amino hip- 
puric acid; (3) high plasma concentra- 
tions of p-amino hippuric acid may in- 
crease the apparent tubular resorption 
of glucose; (4) when the plasma con- 
centrations of both glucose and p-amino 
are raised, increased values of apparent 
glomerular filtration are obtained; (5) 
simultaneous measurement of more than 
one renal function may give erroneous 
values. 

In comparing the concentrating ability 
of the kidneys as measured by the Addis 
test and that of the use of posterior 
pituitary extract in tests of urinary con- 
centration, Taylor, Peirce, and Page 7 
conclude that substitutes for the Addis 
test which do not approximate the ceil- 
ing of specific gravity are not entirely 
acceptable in clinical practice. 

During the past few years, consider- 
able attention has been given to the rela- 
tionship of the hormones to renal func- 
tion, but as yet there is no unanimity 
of opinion concerning the effect of hor- 
mones upon the kidney. Hans Selye 
( 1939) , in his experiments on the mouse, 
found that testosterone caused a marked 
enlargement of the kidney. Histolog- 
ically, such kidneys were characterized 
by pronounced hypertrophy of the epi- 
thelium of the proximal and distal con- 
voluted tubules and of the epithelium 
lining the parietal lamina of Bowman’s 
capsules. While it is too early to draw 
final conclusions, it is possible that the 
male hormone causes certain metabolic 
changes that result in increased kidney 
function. Then again, this hormone may 
exert a specific physiological trophic in- 
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fluence on kidney tissue and in that way 
it may be possible to improve kidney 
function by its administration. 

In a report on the influence of male 
sex hormone on the degree of compen- 
satory renal hypertrophy following uni- 
lateral nephrectomy, MacKay (1940) 
found there was a definite increase in 
degree of compenastory renal hyper- 
trophy. He believes that if testosterone 
exerts a specific physiological trophic 
influence on kidney tissue, it may have 
a favorable influence on the damaged 
kidney in Bright’s disease. Function may 
be improved by hypertrophy of the renal 
units which have not been destroyed. 

Lattimer ( 1942) studied the action of 
testosterone propionate on the kidney and 
confirmed the renotrophic effect of this 
hormone. He found the hypertrophy in- 
duced was a true increase in tissue solids. 
Its increase throughout the tubular struc- 
ture was due to an increase in cytoplasm 
rather than to an' increase in nuclear 
elements. Renal function in dogs, meas- 
ured by inulin clearance and diodrast 
Tm, was increased by testosterone pro- 
pionate in proportion to the increase in 
renal tissue. In humans, the largest safe 
dose of testosterone improved renal func- 
tion pnly when combined with the simul- 
taneous compensatory hypertrophy fol- 
lowing nephrectomy. No alteration of 
blood pressure was noted in rats, dogs, 
or humans while under treatment. 

A rapid rise in maximal capacity of 
the kidney to excrete diodrast occurred 
in dogs following administration of tes- 
tosterone propionate (1942). This in- 
crease in diodrast Tm may amount to 
100 per cent. The change in diodrast 
Tm is reversible, but the time required 
for the return to original values varies 
greatly. The increase in diodrast Tm 
is accompanied by a reduction in uri- 
nary excretion of sodium and potassium, 


but the rate of creatinine clearance and 
diodrast clearance is unaffected. 

Klopp, Young, and Taylor 8 investi- 
gated the renotrophic effects of testos- 
terone and of testosterone propionate in 
man, using the propionate in amounts 
comparable on a weight basis with those 
used in animal experiments. They found 
that administration of testosterone and 
testosterone propionate, in amounts pre- 
sumed adequate for renotrophic effects, 
did not alter significantly the glomerular 
filtration rate, renal blood flow, the 
maximum rate of tubular secretion of 
p-aminohippurate, or the maximum rate 
of tubular reabsorption of glucose in 
four normal subjects or in five patients 
with impaired renal function. 

Thus far investigation on human sub- 
jects has failed to show an increase in 
renal functional capacity, and an increase 
in the size of the kidney has failed to 
produce an increase in renal function. 
Dean, Abels, and Taylor 5 thought the 
lack of response might be due to one 
of at least two conditions: (1) On a 
comparative animal weight basis, the 
patients received an insufficient amount 
of testosterone propionate; (2) renal 
functions affected by the hormone in 
man may not be the same as those in 
the dog. To test the effects of testos- 
terone or its propionate on human renal 
function, they treated two groups with 
comparatively large doses, ranging from 
90 to 300 mg. per day for periods of 
from eight to twenty-three days. No 
significant effect was noted in glomerular 
filtration rate, renal blood flow, effective 
tubular secretory, or resorptive mass. 
They felt it was possible that the androgen 
would not increase normal renal function 
but that the hormone would return im- 
paired function toward normal levels. 
To test this hypothesis, large amounts 
of propionate were given to patients 
with essential hypertension and chronic 
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pyelonephritis, all of whom had renal 
damage. Dosage schedule ranged be- 
tween 100 and 300 mg. daily for periods 
of thirteen to thirty-three days. No sig- 
nificant or uniform changes were ob- 
served, and the high degree of extra- 
cellular water retention induced by daily 
injection of 300 mg. of propionate made 
the use of larger doses of the hormone 
inadvisable. 

Since administration of amounts of 
testosterone or its propionate, which on 
the basis of animal experiments were 
adequate, did not alter the renal func- 
tions measured, the possibility that spe- 
cies differences exist was entertained. 
Further investigation was done with 
pregnenolone, hut no renal function was 
altered significantly. In studying the 
effect of estradiol benzoate, a depression 
of tubular resorption of ascorbic acid 
was obtained, but other renal functions 
were unchanged. These investigators 
made two fundamental observations : ( 1 ) 
Species differences do exist; (2) admin- 
istration of hormones does not affect all 
renal functions simultaneously. 

In studying the administration of es- 
trogen on the mechanism of ascorbic 
acid excretion in the dog, Sclkurt and 
associates (1943) found that estradiol 
benzoate increases the clearance of ascor- 
bic acid by reducing tubular resorption. 
As a result, the rate of excretion is in- 
creased, while the plasma level tends to 
be reduced. During estradiol benzoate 
therapy, load levels considerably higher 
than those normally needed for tubular 
saturation produced a maximal rate of 
reabsorption, equivalent to normal. In 
the absence of a change in glomerular 
filtration rate and with no significant 
histological changes, it was concluded 
that estradiol affects the kinetics of 
ascorbic acid reabsorption. Changes in 
tubular reabsorption are not attributable 
to changes in urine ^H, hematocrit, or 


tubular damage. Changes in water bal- 
ance, with slight increase in glomerular 
filtration rate were observed in normal 
dogs after estrogenic treatment, but not 
in one castrate. However, all showed a 
comparable alteration of the renal ascor- 
bic acid mechanism. 

Acute Glomerulonephritis 

The mechanism of glomerulonephritis 
is still an unsolved problem. Nettleship, 9 
who studied the etiology of glomerulo- 
nephritis, believes : ( 1 ) An acute inflam- 
matory disease is the trigger which sets 
off the series of events resulting in 
glomerulonephritis; (2) experimental 
production of true glomerulonephritis in 
animals, similar in all respects to that 
seen in man, seems to contradict the 
above theory. However, the most recent 
work, connecting the streptococcic etiol- 
ogy with sensitivity phenomena, ties more 
closely with the human disease than does 
the antikidney substance work. Glomer- 
ulonephritis is intimately connected with 
streptococcic growth in the body. Some 
investigators have concluded that both 
general allergic hypersusceptibility and 
kidney predisposition are necessary to 
produce glomerulonephritis. The only 
experimental nephritis which can be 
produced consistently and which closely 
resembles human glomerulonephritis in 
all morphological and dysfunctional re- 
spects is that caused by injection of het- 
erologous antikidney antibodies. How- 
ever, its usefulness is marred by our 
inability to produce the disease with 
homologous or autogenous kidney ex- 
tracts, a necessary condition to make the 
work strictly applicable to man. 

Cavelti and Cavelti, 10 in their study 
on the pathogenesis of glomerulonephri- 
tis, proposed: (1) To investigate the 
possibility of a production of autoanti- 
bodies to kidney incited by homologous 
kidney rendered antigenic by combina- 
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tion with foreign antigens, particularly 
streptococci and their products ; and 
(2) to ascertain whether any antibodies 
to kidney formed have the ability to 
react with the kidney in vivo to precipi- 
tate nephritis. The studies were carried 
out simultaneously in rabbits and rats, 
by means of essentially analogous pro- 
cedures. Results provide evidence that 
streptococci are a,ble to confer antigenic- 
ity on renal material which is not anti- 
genic in the same species. The under- 
lying mechanism might be explained by 
the concept of haptens (represented in 
the kidney) being attached to a “carrier” 
of protein nature (streptococcus or its 
substances). Injection of such combina- 
tions leads to the formation of antibodies, 
not only to the streptococcus, but also, 
and independently, to the kidney of the 
same species. Such antibodies to normal 
kidney of the same species were demon- 
strated by several serological methods: 
Agglutination of collodion sensitized 
with kidney extract; agglutination sus- 
pensions of renal cells and cell fragments, 
and precipitation of kidney extract by 
the serum. Antibodies determined by 
the collodion method also reacted sero- 
logically with kidney from the same 
animal which furnished the serum. 

The hapten mechanism concept is sup- 
ported by the fact that other antigens, 
such as staphylococus toxin, can act as 
a carrier for the kidney material, ren- 
dering it antigenic. It is likely that 
haptens of nonprotein character were 
involved in these experiments. Some 
results indicate that with the immuniz- 
ing procedures employed, two and pos- 
sibly more different antibodies reacting 
with kidney in vitro are formed. With 
respect to the genesis of glomerulone- 
phritis in man, streptococci or their 
substances might cause a slight toxic 
damage to the kidney during the height 
of a streptococcic infection, perhaps dem- 


onstrated clinically by albuminuria and 
other urinary symptoms noted in cases 
of streptococcic infection. “Undoubt- 
edly, material from such damaged renal 
tissue could enter the blood stream dur- 
ing the process of reparation, perhaps 
still attached to the toxin which had 
acted on it. On reaching the sites of 
the formation of antibodies, this com- 
plex would act as an antigen. Antibodies 
to kidney would be formed, which, if 
they reach a sufficiently high level, would 
precipitate glomerulonephritis by their 
specific reaction with the hapten repre- 
sented in the kidney.” 10 

A form of focal glomerulonephritis 
was produced in animals by intravenous 
injection of a strain of nonhemolytic 
streptococcus isolated from the stools of 
a patient with cholecystitis and colitis. 
The lesions encountered were largely 
confined to joints, gallbladder, heart, and 
kidney. All animals received a series of 
intravenous injections, averaging twenty- 
four, over a fixed period. Control cases 
were included. Rehfuss and Nelson 11 
believe their findings are significant be- 
cause nonhemolytic streptococcus of in- 
testinal origin hitherto has not been 
suspected of playing a part, under ap- 
propriate conditions, in the evolution of 
glomerulonephritis. Apparently, only the 
viable organism is capable, experimen- 
tally, of inducing the effect, since neither 
the killed organism (vaccine) nor any 
soluble toxin (filtrate) produced a defi- 
nite increase in the incidence of lesions. 

Ringer 1 - believes glomerulonephritis 
is due to an inflammation or toxic re- 
action of the capillary loops of the glo- 
meruli, which is really an endocapillaritis 
and an involvement of a part of the 
vascular system. In the acute form, it 
may be associated with infections of the 
upper respiratory tract, tonsillitis, scar- 
let fever, and other infectious processes. 
Toxins from the primary infection are 
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probably the causative factor. In making 
a diagnosis of glomerulonephritis, Binger 
believes to rely solely on the presence 
of albumin, blood, and casts in the urine 
is not only a hazardous procedure but it 
may result in the wrong diagnosis. Such 
diseases as polycystic kidney and chronic 
pyelonephritis also may -cause these uri- 
nary symptoms. 

Polycystic kidney will produce a pic- 
ture not unlike that of chronic glomer- 
ulonephritis. Usually, the course is more 
benign, and a high concentration of 
blood urea is better tolerated. Blood 
pressure is elevated, retinitis develops as 
the disease progresses, and cardiac de- 
generation and decompensation are com- 
mon. Chronic pyelonephritis may be 
mistaken for chronic glomerulonephritis. 
A history of recurrent infection in the 
urinary tract, with fever, chills, pyuria, 
hematuria, and bacteria, usually estab- 
lishes the diagnosis. As the disease pro- 
gresses, there is gradual renal impair- 
ment with the characteristics of chronic 
glomerulonephritis : Hypertension, ure- 
mia, vascular and cardiac changes, and 
anemia. Tuberculosis of the kidney also 
may be confused with chronic glomerulo- 
nephritis, especially when pus, blood and 
albumin constantly occur in the urine. 
A centrifuged specimen of urine should 
be stained for mycobacterium tuberculo- 
sis. Excretory urography and cystoscopy 
are of invaluable help in diagnosis. A 
hypernephroma may produce albumin 
and blood in the urine, and usually there 
are recurrences of gross blood. The 
malignant lesion may be far advanced 
before clinical evidence of its presence 
is uncovered. Early surgical interven- 
tion, followed by roentgen therapy offers 
a favorable prognosis . 12 

In advanced stages, it may be difficult 
or impossible to differentiate essential 
hypertension from chronic glomerulo- 
nephritis. Albumin and urinary sedi- 


ment, impairment in renal function, ane- 
mia, and degree of hypertension are 
confusing in their similarity, and end 
results, such as uremia, cardiac failure, 
or cerebral vascular accident, occur with 
equal frequency. However, several points 
in history and physical examination 
differ. Often, in chronic glomerulone- 
phritis there is a history of acute nephri- 
tis which followed an infection of the 
upper respiratory tract or other infec- 
tion. Early in the disease, urinary ab- 
normalities are the dominant features. 
In essential hypertension, onset, course, 
and symptoms may vary in intensity 
and character, and the disease may pro- 
duce no symptoms or may remain un- 
detected until it is well advanced. How- 
ever, in many cases of chronic glomer- 
ulonephritis, onset may be insidious and 
the disease may be far advanced before 
the patient is aware of it. In these cases, 
with an indefinite history and an insid- 
ious onset, differential diagnosis is diffi- 
cult . 12 

Success in the treatment of kidney 
diseases depends, not only on the correct 
.diagnosis, but also on the detailed eval- 
uation of the amount of damage suffered 
by the kidney and on the accurate esti- 
mation of the amount of intact kidney 
substance left, according to Ginsburg . 13 
In the diagnosis of acute glomerulone- 
phritis, other types of nephritis must be 
ruled out, and Ginsburg differentiates 
the following: 

Acute interstitial nephritis often oc- 
curs with acute infections. The toxin 
producing the inflammatory infection in 
the kidney is mild, and only small por- 
tions of the interstitial tissue are in- 
volved. The disorder is manifested clin- 
ically by the symptoms of the acute 
infection and laboratory findings of albu- 
min, lymphocytes, and red blood cells 
in the urine. Urine and blood show no 
evidence of nitrogen retention or other 
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signs of kidney hypofunction. Acute 
focal nephritis may complicate more 
severe infections. Pathology consists of 
inflammatory lesions involving isolated 
groups of glomeruli. Clinical findings 
are those of the primary disease, but 
at the height of infection the patient 
may pass bloody urine. Urinalysis shows 
evidences of kidney damage, such as 
albumin, blood, and casts, and, at times, 
micro-organisms, but no evidence of kid- 
ney hypofunction. Blood shows no nitro- 
gen retention ; urea clearance test is 
normal. 13 

Embolic nephritis complicates subacute 
bacterial endocarditis, and the lesions 
consist of microscopic emboli lodged in 
the minute capillary loops, producing 
small infarcts. The only clinical findings 
may be pain in the back and the symp- 
toms of subacute bacterial endocarditis. 
Laboratory findings show no evidence 
of kidney hypofunction, although the 
urine reveals albumin, cells, and casts. 13 
Blood cultures are made in suspected 
cases, and if streptococus viridans is 
found, together with cardiac findings, 
fever, petechia, and general debility, it 
is assumed that renal findings are sec- 
ondary to infection in the blood stream. 12 

Nephritis of pregnancy presents a 
nephrotic rather than a nephritic pic- 
ture; however, it must be considered in 
the differential diagnosis. Pathological 
lesions are degenerative and affect the 
entire nephron, that is, both the glo- 
meruli and the tubules. Laboratory ex- 
amination reveals massive albuminuria 
and casts. 13 

Clinical findings are absent and lab- 
oratory examination reveals nothing in 
senile nephrosclerosis, because kidney 
damage is negligible and the metabolic 
activities of patients past fifty years of 
age are small. Pathology consists in 
atherosclerosis of the larger renal ar- 
teries. As this process advances, the 


lumen of the branches of the renal 
arteries becomes narrowed ; nourishment 
to the wedge-shaped areas of kidney sub- 
stance is diminished and finally cut off. 
Such areas become fibrosed; their glo- 
meruli become hyalinized and function- 
less. The efferent arterioles, which no 
longer carry blood to the tubules, degen- 
erate and are replaced by connective 
tissue. 13 

Ginsburg 13 considers acute glomerulo- 
nephritis the first of three stages in the 
development of progressive renal disease. 
This stage, which affects the glomeruli, 
is one of congestion, exudation, and 
proliferation. Clinical manifestations are : 

(1) Lower back pain; (2) edema; (3) 
slight rise in blood pressure; (4) ane- 
mia. Laboratory findings are due to the 
damaged filter of the glomeruli and to 
the completely occluded glomeruli and 
their degenerated tubules ; ( 1 ) Oliguria ; 

(2) albuminuria; (3) high specific grav- 
ity; (4) red blood cells; (5) casts of 
many varieties. 

Degeneration and proliferation char- 
acterize the second stage, chronic paren- 
chymatous nephritis. Clinical findings 
are: (1) Edema, mild or severe; (2) 
progressive anemia; (3) hypertension. 
Laboratory examination reveals the 
amount of damage and remaining func- 
tion: (1) Massive albuminuria; (2) 
high specific gravity; (3) reduced so- 
dium chloride in the urine; (4) casts 
of all varieties; (5) evidence of anemia; 
(6) high cholesteremia ; (7) lowered 
plasma proteins; (8) nitrogen retention 
may be normal; urea clearance abnor- 
mal; (9) low basal metabolic rate. 

The third stage, chronic interstitial 
nephritis, is one of atrophy and scar- 
ring. In the transition from stage two 
to three, which may take some time, 
these changes occur: (1) The walls of 
the glomerular arterioles thicken; (2) 
glomeruli shrink and become hyalinized ; 
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(3) tubules atrophy, degenerate and are 
replaced by connective tissue; (4) other 
tubules dilate, reach out above the sur- 
face of the kidney and give it a granular 
appearance ; ( 5 ) the cortex narrows ; the 
kidney shrinks, whitens, contracts; (6) 
ischemia of the kidneys becomes more 
marked ; more renin is produced to cause 
an increase in blood pressure ; (7) hyper- 
tension in turn causes a widespread 
arteriosclerosis, affecting many vital 
organs. 

The most important clinical finding is 
hypertension, which serves a compen- 
satory purpose as it forces through the 
remaining intact and hypertrophied glo- 
meruli large quantities of urine, carrying 
off enough nitrogen waste products to 
maintain a normal blood urea. Other 
clinical findings are polyuria, edema, and 
the complications of hypertension. Lab- 
oratory findings show : ( 1 ) Albumin is 
reduced to a trace with the obliteration 
of so many damaged nephrons; (2) spe- 
cific gravity falls due to diminished albu- 
minuria and polyuria ; ( 3) casts decrease 
or disappear; (4) cholesterol returns to 
normal levels; (5) renal insufficiency is 
manifested by low urea clearance and 
high urea nitrogen retention, which ante- 
cede the terminal stage, uremia. 

Kcmpner 1 # reports the use of a rice 
diet in the treatment of 213 patients 
with acute or chronic primary kidney 
disease or with hypertensive vascular 
disease, with or without cardiac involve- 
ment, retinopathy, or uremia. In addi- 
tion to rice, sugar, fruit and fruit 
juices, vitamins, and iron were given. 
Later, the diet was supplemented with 
vegetables, small amounts of meat, and 
eggs. He found subjective improvement, 
decrease in nonprotein nitrogen reten- 
tion, diminished heart size, improvement 
in vascular retinopathy, disappearance 
of edema, and decrease in abnormalities 
of the electrocardiogram. The blood 


pressure of 107 hypertensive patients 
decreased, on an average, from a level 
of 200/122 to 149/96, after an average 
of 62 days on the diet. In sixty other 
hypertensive patients, there was no sig- 
nificant decrease in blood pressure. 

The management of the various stages 
of nephritis is discussed by Bradley. 15 
To establish a basis of security, he states 
it is necessary to outline for the patient 
an intelligible account of his disease, the 
necessity of the diagnostic procedures 
he must undergo, and the objectives of 
therapy. During the latent stage of ne- 
phritis, the patient should live a normally 
quiet life. Dietary restrictions are un- 
necessary except where slight edema 
persists, in which case salt and water 
are restricted. 

During the nephrotic stage, the chief 
problem is removal of excess body fluids 
and replacement of plasma protein. Ad- 
ministration of albumin concentrates 
in sufficient quantity to replace losses in 
the urine seems to be the logical proce- 
dure. However, albumin concentrates 
are not generally available, but one can 
use whole blood and plasma. Although 
immediate reversal of hypoproteinemia 
is impossible with the means at hand, 
this does not mean such measures are 
valueless. Protein intake must be in- 
creased to the point where the urine 
loss is exceeded. Salt and water re- 
striction fight edema formation. Since 
anorexia may be a problem, appetiz- 
ing preparations are of definite value, 
and adequate vitamin intake is of great 
importance. Diuretic agents are of value, 
and whole blood or plasma may be used. 
Other diuretics, such as urea, 60 gm. a 
day in divided doses; mannitol, 25 to 
50 gm. a day intravenously in divided 
doses ; potassium chloride, 5 to 10 gm. 
per day in divided doses; mercupurin, 
1 to 2 cc. per day intravenously or 
intramuscularly; ammonium chloride, 
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8 to 12 gm. per day in divided doses, 
may be used effectively. Never use the 
latter three diuretics in the presence 
of renal insufficiency. 

In the terminal stage, when dehydra- 
tion becomes a factor, there is failure of 
water reabsorption with marked water 
and electrolyte loss. If the thirst mech- 
anism is impaired, increased water in- 
take is prescribed. Where diarrhea and 
vomiting are present, dehydration may be 
profound, oral replacement may be im- 
possible or inadequate, and fluid must 
be given by vein. Combating the result- 
ing acidosis with alkalinizing agents may 
be effective, but treatment must be con- 
ducted carefully. Overtreatment may be 
as damaging as none. Therefore, doses 
of sodium lactate-Ringer’s solution 
and sodium bicarbonate are smaller 
than those usually given. Proper hydra- 
tion and correction of chemical imbal- 
ances are guided by close observation of 
the effects, and therapy is directed at 
achieving an optimal clinical response. 

Although acute glomerulonephritis is 
ordinarily amenable to medical treatment, 
occasionally surgical treatment is indi- 
cated, especially when cases fail to re- 
spond to a medical regime. 16 In these 
cases, destined to a fatal outcome, de- 
capsulation should be performed within 
twenty-four hours after onset of anuria. 
Early operation is also indicated in cases 
with progressive oliguria, increasing 
edema, and rising blood pressure. Pain 
and hematuria, uninfluenced by medical 
treatment, may require decapsulation for 
relief. Decapsulation is contraindicated 
in chronic nephritis except in cases of 
progressive oliguria or anuria or in cases 
of superimposed nephritis in crises which 
do not respond to treatment. In genuine 
lipoid nephrosis, surgery is rarely indi- 
cated. Operation is restricted to cases 
with persistent edema and increasing 
albuminuria or to recurrent cases which 


do not respond to a high protein-thyroid 
extract therapy. Abeshouse also recom- 
mends decapsulation if persistent oli- 
guria or anuria follows sulfonamide ther- 
apy, after ruling out the presence of 
calculi or concretions in the pelvis or 
ureter by cystoscopy and ureteral dila- 
tation. Early decapsulation is also rec- 
ommended as an effective method of 
combating the anuria associated with a 
posttransfusion type of nephrosis. 

Edema 

Edema is an excessive accumulation 
of interstitial fluid. Its cause lies either 
in failure of the normal mechanisms of 
movement of this fluid or in the opera- 
tion of controls which protect the body 
from changes in concentration of electro- 
lytes in interstitial fluid by permitting 
changes in volume, according to Cor- 
coran. 17 Sodium retention is the stimu- 
lus which usually provokes fluid controls 
to permit edema formation. Therefore, 
sodium retention is often the key to 
the formation of edema. Since the prin- 
cipal site of sodium excretion is the 
kidney, retention of sodium may be asso- 
ciated with structural or functional dis- 
turbances of renal function. In either 
case, restriction of dietary sodium below 
the level of sodium excretion eventually 
results in loss of water and salt and in 
correction of edema. 

The Sulfonamide Kidney 

The danger of sulfonamide therapy 
lies not only in the immediate toxic 
manifestations but also in the produc- 
tion of remote effects which may be 
more serious. Toxic reactions upon the 
kidney may be the result of the precipi- 
tation of the drug or of its acetylated 
form with formation of renal calculi. 
Another effect upon the kidney may 
be a direct nephrotoxic effect. In the 
nephrotoxic kidney, evidence of renal 
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involvement may occur in the course 
of therapy and consist of heavy albumi- 
nuria, oliguria, anuria, and nitrogen 
retention. Fever, dermatitis, or conjunc- 
tivitis may be other manifestations of 
toxicity to the drug. When crystals are 
absent in the urine, even after catheteri- 
zation of the ureters, or where an oli- 
guria or anuria develops during therapy, 
suppression of urine most likely is due 
to involvement of the kidney itself. The 
maintenance of a high urine output and 
an alkaline urine is of great importance 
in the prevention of urinary calculi. 
However, it is not an assurance that the 
nephrotoxic kidney will not result from 
a course of sulfonamide therapy. 18 

Lehr 19 investigated the possibility of 
lessening renal damage by employment 
of sulfadiazine and sulfathiazole mix- 
tures. TTe found the acute and chronic 
toxicity of this drug combination for 
albino rats is strikingly low if compared 
with the effect of similar or identical 
total concentrations of either sulfathia- 
zole or sulfadiazine alone. Chemical 
analyses and postmortem examinations 
demonstrated a diminution of intrarenal 
obstruction from the drug precipitate as 
the chief reason for the low toxicity of 
the mixture. Lehr suggests the combina- 
tion of these two compounds, since their 
application may decrease the danger of 
renal complications without interfering 
with the antibacterial efficiency. 

Studying the influence of various 
agents on the production of renal lesions 
in rats by sulfadiazine, Kornberg et al. 20 
found that casein, urea, sodium bicar- 
bonate, and sodium chloride exert pre- 
ventive actions on the development of 
renal lesions, despite restriction of water 
intake. Sodium bicarbonate was found 
to be the most effective agent under the 
conditions of the study. 

The most important factor in causing 
renal complications is a low urinary out- 


put, according to Prien. 21 Development 
of obstructive concretions depends on 
two conditions: Hydrodynamics of the 
urinary tract and affinity of crystals for 
each other. Sulfonamide crystals form 
in the convoluted tubules where reab- 
sorption of water occurs. Sedimentation 
of these crystals occurs in the terminal 
portions of the collecting tubules and in 
the renal calyx. Obstruction of the ter- 
minal portions of the collecting tubules 
is caused by aggregation of crystals and 
formation of concretions. A second type 
of renal lesion may occur, with a widely 
disseminated focal necrosis of the kidney 
tubules, the etiology of which is not an 
obstructing concretion but a toxic injury 
to the tubules. 

In a study of the incidence of sulfa- 
diazine dysuria, Jepson 22 confirmed its 
relationship to urinary pH. He found 
no cases with a pH of over 6.5, and no 
deposits of sulfadiazine in any urine with 
a pH of over 7.5. Prophylaxis depends 
on the control of urinary pH and out- 
put, and treatment consists of intensive 
intravenous fluids with alkalis. This con- 
firms a report by Murphy and Woods 
(1943) on the relationship of the pH 
of the urine to the number of crystals 
present. 

Crush Syndrome 

Crush syndrome or ischemic muscle 
necrosis is to be suspected in cases with 
a history of burial beneath debris; in 
those with a large amount of muscle 
damage; those with severe contusion to 
large muscle groups or extensive frac- 
tures of the spine, pelvis, and long bones 
accompanied by contused or lacerated 
muscle; those with obstruction of blood 
supply caused by pressure from sur- 
rounding edematous tissue or direct pres- 
sure on main arteries by bone fragments 
or foreign bodies. 



310 


DISEASES OF THE KIDNEY 


Homan and Brown, 23 in the United 
States Naval Medical Bulletin, report a 
case of uremia from toxic pigment ne- 
phrosis, secondary to compression of 
voluntary muscle, possibly resulting from 
the application of a restraint pack. 

Patients with a large amount of mus- 
cle damage may appear quite well at 
first, but within a few hours their con- 
dition deteriorates. 1 Plasma leaks out 
through the damaged capillaries into the 
necrotic muscle, the limb swells, herno- 
concentration develops. While blood 
pressure may be maintained for a time, 
perhaps due to the increased viscosity 
associated with hemoconcentration, even- 
tually vasoconstriction no longer com- 
pensates for plasma loss, and there is a 
sudden fall of blood pressure. With 
adequate transfusion, the majority of 
patients recover from this shock phase 
within eighteen hours. The fall in blood 
pressure may be forestalled by adminis- 
tration of saline and lactate solution 
by mouth or parenterally, reinforced 
with plasma. Plasma is used when 
blood pressure has already fallen. Shock 
can usually be accounted for by local 
fluid loss. It is of the same clinical 
severity as that due to loss of equivalent 
amounts of blood, but unlike hemor- 
rhage, plasma leakage begins and ceases 
gradually. The affected limb becomes 
swollen and brown; peripheral arterial 
pulsation may disappear, perhaps due to 
increase of pressure in the deep com- 
partments. Circulation may return spon- 
taneously or after incision of the deep 
fascia with release of tension. 

Bywaters 1 states that the initial urine 
examination may reveal very little. Later, 
the urines are highly acid and contain 
albumin, creatine, and muscle pigment. 
If renal failure has set in, urine is scanty, 
of low specific gravity and contains little 
pigment. The urine composition tends 
toward that of glomerular filtrate ; urea 


concentration decreases ; chloride con- 
centration may rise, even with low 
plasma levels. Toward the end of the 
first week, daily output and urea con- 
centration may increase. But, unless a 
large diuresis sets in, the patient will 
die about the sixth or seventh day with 
nitrogen and potassium retention. In 
patients who develop renal failure and 
recover, albuminuria lasts longer than 
pigment excretion. Function returns to 
normal within six months. If renal dam- 
age is prevented, the urine is less acid, 
without deposit, and of a bright red color 
due to the presence of oxymyohemo- 
globin in solution. Very mild cases show 
only a trace of pigment, albumin, and 
creatine, with no depression of renal 
function. 

The treatment advocated by By waters 1 
is as follows : 

As renal failure, once developed, is 
very resistant to treatment, the first aim 
is to prevent its development. This is 
attempted: (1) By preventing a fall in 
renal blood flow. Transfusion of plasma 
and crystalloid solutions, such as saline 
or lactate, is indicated to restore lost 
plasma and extracellular fluid; (2) by 
maintaining a high rate of flow of dilute 
alkaline urine, by forcing fluid by mouth 
from the earliest possible moment. So- 
dium bicarbonate, 1 teaspoonful to the 
pint, is repeated hourly. Hydration and 
alkalization can be most rapidly achieved 
by the use of isotonic sodium lactate 
with glucose-saline, intravenously. If a 
diuresis is not soon obtained, renal dam- 
age is probably already present, and 
further forcing of alkali and fluid is dan- 
gerous, since alkalosis develops readily 
in patients with renal failure. Urine re- 
action changes from acid to neutral only 
slowly when renal function is impaired ; 
if, therefore, an alkaline diuresis is not 
obtained in the first twelve hours despite 
alkali therapy, it is stopped. In success- 
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ful cases, alkali is given at a rate suffi- 
cient to keep the urine alkaline for as 
long as pigment is being excreted (24 to 
48 hours). Such treated cases, severe 
enough to produce high grade renal fail- 
ure if untreated, put out large quantities 
of muscle pigment and so forth without 
developing nitrogen retention. 

The use of citrate to produce alkalini- 
zation is not without clanger because of 
its calcium-binding property. Whether 
given by mouth or by other routes, the 
salt must be that of sodium, not of potas- 
sium, since potassium poisoning is easily 
produced in the uremic state. 

While most deaths before the sixth 
day are due to failure to transfuse plasma 
or to associated injuries, By waters con- 
tinues, some have been due to overload- 
ing the circulation. Watch must be 
kept on neck veins and lung bases. 

Use of pressure bandages to limit 
plasma loss has been advocated, but 
this is potentially dangerous, since the 
increase in intramuscular pressure, prob- 
ably osmotic, due to autolysis, may be 
adequate to obliterate traversing blood 
vessels against the encircling fascial 
sheaths. Tight binding would only in- 
crease this tendency. The injured limb, 
if ischemic, is kept cool. This will de- 
crease the rate of autolysis and allow 
living tissue to survive on a smaller 
margin of blood supply. Immobilization 
is also needed. Theoretically, decapsula- 
tion should be successful in established 
renal failure, but in practice it has not 
been found so. 

Parsons 24 reports two cases of trau- 
matic uremia. Both patients were healthy 
young soldiers whose wounds caused 
such extensive muscle and vascular dam- 
age as to require amputation. The se- 
vere shock was treated’by transfusion of 
blood and plasma. Uremia developed 
rapidly and was responsible for the death 
of one patient, since his wounds were 
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not serious enough to cause a fatal out- 
come. 

Discussing the changes which may oc- 
cur in compressed areas, Magnier 25 sum- 
marizes them as : Compression, ischemia, 
muscle necrosis and autolysis, decom- 
pression, loss of fluid from the circula- 
tion into the tissues (with secondary 
hemoconcentration) , liberation of pow- 
erful toxins into the local tissues and 
into the general circulation, development 
of bruising, erythema, edema, and vesicu- 
lation in crush cases. 

Another clinical syndrome, not unlike 
the above, is that commonly seen in 
the patient in shock. Van Slyke et al , 26 
state that the most frequent cause of 
clinical shock is a deficit in the volume 
of circulating blood, which deficit may 
result from hemorrhage, external or in- 
ternal; from seepage of plasma from 
burned surface areas or injured intes- 
tines ; from the dehydration of vomiting, 
dysentery; or from other dehydrating 
conditions. If loss of circulating fluid 
or the accompanying trauma is not se- 
vere enough to cause death at once, a 
constriction of the peripheral circulation 
occurs, which is the most striking visible 
sign of the condition called shock. There 
is a constriction of both the main arteries 
and the smaller vessels in the skin and 
extremities. 

In dog experiments, they found that 
when trauma was severe, renal blood 
flow was reduced greatly and excretion 
of urine practically ceased. The progres- 
sive effect of ischemia on the kidney is 
divided into three stages: (1) Reduced 
renal function without damage to neph- 
rons; (2) reversible damage to the 
nephrons; (3) irreversible damage to 
nephrons. All stages appear to occur in 
man as a result of a decrease of blood 
volume. 

The shock kidney may develop in 
nontraumatic clinical conditions, such 
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as severe dehydration, if they produce 
prolonged constriction of the renal cir- 
culation. The practical conclusion is 
that, in shock from deficient blood vol- 
ume, the factor of time in restoring the 
volume of circulating blood and in over- 
coming the vascular constriction is all 
important. Every minute constriction is 
continued beyond a certain duration adds 
to the injury to the kidney and other 
organs and increases the probability of 
a fatal outcome. 

Maegraith et al ., 27 in an article on a 
renal syndrome, possibly induced by 
renal anoxia, state that it is a condi- 
tion of impaired renal function with or 
without anuria or oliguria, developing 
usually in an acute illness and often 
associated with transient peripheral cir- 
culatory failure. Three causes of this 
syndrome have been suggested : ( 1 ) 

Mechanical blockage, which does not 
account for similar cases of anuria in 
which pigment is absent. It has been 
generally abandoned; (2) a “nephro- 
toxic” effect of some injurious substance 
carried to the kidney by the blood 
stream; (3) renal anoxia, the main cause 
of renal damage being temporary depri- 
vation of oxygen. 

Hepatorenal Syndrome 

More and more attention is being 
given to the so-called hepatorenal syn- 
drome.' As pointed out by Bradley, 2 
there are two viewpoints concerning the 
syndrome: (1) Following biliary or 
hepatic surgery, or any extensive gas- 
trointestinal operation, a profound de- 
rangement of liver function may result 
in liver death, characterized by fever, 
coma, and shock and rapidly fatal. If 
the course is slower, renal damage occurs 
and death results from uremia associated 
with jaundice and hepatic failure. This 
is the hepatorenal syndrome. (2) Liver 
death is a disorder resulting from over- 


whelming sepsis or from obscure infec- 
tion rather than from liver dysfunction. 
However, in either case, the kidneys are 
damaged by toxins which may be re- 
leased from damaged liver or which may 
accumulate as the result of lack of 
hepatic action. 

Barclay and Cooke 2 s report a charac- 
teristic case of the hepatorenal syndrome 
and emphasize some important points in 
therapy. The cause of the failure of liver 
and kidney function in their patient is 
obscure, but it is concluded that choline 
was the causal factor in the restoration 
of kidney and liver function. Intravenous 
choline therapy causes severe sweating, 
bronchial secretion, and painful abdom- 
inal cramps. For this reason, it is dan- 
gerous to give to severely ill patients 
unless bronchial secretions can be pre- 
vented. 

Hypertension 

Many classifications of hypertension 
exist, and recently Sloan, 29 in “The 
Pathogenesis of Hypertension,” sug- 
gested a classification on five physiolog- 
ical factors which, he states, operate in 
the human body as blood pressure de- 
terminants: (1) Pumping action of the 
heart; (2) viscosity of the blood; (3) 
elasticity of the arterial walls ; (4) quan- 
tity of blood in the vascular tree, and 
(S) peripheral resistance. 

( 1 ) In hypertension due to alteration 
in the pumping action of the heart, Sloan 
says three clinical findings are evident: 
(a) Increase in systolic pressure; (b) 
low or normal diastolic pressure; (c) an 
obvious increase in pulse pressure. The 
principal cause of increased blood pres- 
sure is increased cardiac output, which 
in turn is due to an increased minute 
volume of the heart. The minute volume 
is determined by two variable factors: 
Cardiac rate and the amount of venous 
return to the heart. Examples of type 
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one are thyrotoxicosis, arteriovenous 
aneurysm, aortic insufficiency, heart 
block. 

(2) In hypertension due to increased 
viscosity of the blood, Sloan mentions 
polycythemia vera, which, although a 
rare factor in the production of hyper- 
tension, still may increase blood pres- 
sure. (3) Hypertension due to a de- 
crease in elasticity of arterial walls is 
a condition in which the arteries undergo 
atheromatous and calciferous changes 
with a loss of elasticity. Because of this, 
they become less able to “'give” with 
each systolic ejection of blood, and sys- 
tolic pressure rises. Likewise, these in- 
elastic vessels lose the power of “clamp- 
ing down” on the smaller diastolic volume 
of blood, and diastolic pressure falls, 
remains constant, or rises only slightly. 
Patients with pressures of 200/90 and 
with little evidence of renal damage or 
cardiac enlargement, but with evidence 
of arteriosclerosis are examples. 

(4) Hypertension due to increase in 
blood volume is exemplified in coarcta- 
tion of the aorta, which is a local in- 
crease in blood volume. A generalized 
increase in circulatory volume is seen in 
conjunction with infusions of hypertonic 
or protein-containing solutions and in 
pituitary and adrenal disorders. (5) In 
hypertension due to an increase in pe- 
ripheral resistance there is an arteriolar 
constriction which may be nervous or 
humoral in origin. In the presence of 
a constant driving force and an increased 
peripheral resistance, the pressure in the 
arterial system must rise to maintain the 
relationship between arterial inflow and 
outflow. This type of hypertension is 
characterized clinically by an increased 
systolic and diastolic pressure with a 
variable pulse pressure, depending upon 
the relative degree of change of the two 
preceding factors. 


Rytand 30 discusses the clinical rela- 
tionship between arterial hypertension 
and the kidneys and states there are 
three ways by which hypertension and 
the kidney may be related : ( 1 ) Renal 
lesions might cause arterial hyperten- 
sion; (2) hypertension might result in 
renal disease; (3) still other disorders 
might simultaneously damage the kid- 
neys and elevate the blood pressure. In 
the first group, renal diseases causing 
hypertension, he includes glomerulone- 
phritis, polycystic kidney, pyelonephritis, 
and urinary tract obstruction. He does 
not believe renal ischemia is responsible 
for hypertension since, in patients with 
glomerulonephritis, indirect estimations 
of renal blood flow seem to indicate hy- 
peremia ; there is no satisfactory explana- 
tion for the usual failure of amilydosis, 
the lesions of multiple myeloma and 
subacute bacterial endocarditis and some 
varieties of chronic renal disease, such 
as the nephrotic stage of glomerulone- 
phritis, to elevate arterial pressure. 

Essential hypertension follows gross 
renal disease in only a small proportion 
of hypertensive patients and is even more 
rarely associated with other etiological 
factors. If a careful examination reveals 
no cause for elevated diastolic pressure, 
the patient may be said to have essential 
hypertension. Recent studies emphasize 
the fact that organic disease of the cen- 
tral nervous system in man and in ex- 
perimental animals may be followed by 
an elevation of arterial blood pressure. 

Under the heading of hypertension 
causing renal disease, Rytand says that 
vascular changes are associated with 
hypertension of any cause and are often 
prominent in the renal vessels. The renal 
arterioles presumably participate in the 
generalized systemic arteriolar constric- 
tion which causes hypertension, and in- 
creased arterial pressure initiates or ac- 
celerates atherosclerosis. In essential 
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hypertension, renal arteriosclerosis ac- 
companies sclerosis of cerebral, retinal 
and cardiac vessels, although 'the hyper- 
tension arose elsewhere. This produces 
abnormal results when renal blood flow 
and other functions are measured by 
modern methods. Although renal arterio- 
sclerosis is not often the factor causing 
death in uremia, it is the lesion respon- 
sible for the abnormal urine of most 
hypertensive patients. 

Hypertension in renal disease may be 
associated with a third factor, such as is 
found in cases of periarteritis nodosa, 
acute glomerulonephritis, intercapillary 
glomerulosclerosis, or the patient in pre- 
eclampsia. Very little is known about 
this state, in which the blood pressure 
and the kidney are involved with a third 
process. 

In the differential diagnosis of a pa- 
tient with hypertension, a family history 
of hypertensive disease or kidney disease 
is often significant. The personal history 
of the patient is carefully heard for its 
clues to proper management. 20 The early 
life history of the patient who develops 
increased arterial tension often reveals 
phenomena which may be caused by 
vasomotor instability — such conditions 
as blushing, flushing, cold, sweaty cya- 
notic hands, fainting and dizzy spells. 
The patient is high-strung, sensitive, 
and reacts markedly to insignificant 
stimulus. Later, he matures into an 
ambitious, meticulous, exacting person 
with the ability to accomplish much in 
a short time. These early symptoms 
closely resemble the symptoms of psy- 
choneuroses, a disease of psychogenic 
origin. In both, great emotional con- 
flicts arise from the ordinary incidents 
of life; trivial incidents provoke marked 
reaction. The early life of the patient 
and his present status are studied, for 
a readjustment of maladjustments and 


environmental difficulties is sought to 
help the patient. 31 

The subject of differential diagnosis 
between glomerulonephritis and malig- 
nant hypertension was taken up by 
Murphy. 32 In addition to some of the 
more common differential points enu- 
merated, he emphasized the fact that 
anemia is more apt to occur early in 
glomerulonephritis, whereas, in malig- 
nant hypertension, it may occur late in 
the disease or not at all. 

Physical examination serves two pur- 
poses. 30 It enables one to find the cause 
of the hypertension and to evaluate the 
damage done by hypertensive disease. 
Laboratory aids which help in establish- 
ing a diagnosis in patients with renal 
disease and hypertension are : Examina- 
tion of the urine ; a simple test of renal 
function ; and pyelograms by intravenous 
injection of a contrast medium. 

Grollman, 33 discussing the experimen- 
tal basis for the pathogenesis and treat- 
ment of renal hypertension, states that 
many cases of hypertension, particularly 
of the essential type, are renal in origin 
and are mediated through a humoral 
mechanism. He believes the view that 
chronic hypertension is caused by the 
circulation of a pressor substance lib- 
erated by the diseased or ischemic kid- 
ney is contrary to these experimentally 
demonstrable facts : (1) Pithing a hyper- 
tensive rabbit abolishes the hypertension 
but injection of renin still elicits a rise 
in blood pressure; (2) unilateral ne- 
phrectomy in animals induces the same 
elevation of blood pressure as does an 
operation on one kidney; (3) removal 
of a kidney (experimentally made hyper- 
tensive) fails to abolish hypertension; 
(4) hypertension may exist in the ab- 
sence of all renal tissue in the para- 
biotic animal; (5) in chronic hyperten- 
sion, there is no increase in the amount 
of pressor substances of the blood, nor 
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a deficiency of hypertensinase, the en- 
zyme which, in vitro, causes destruction 
of this pressor substance. 

In a study of the effect of transitory 
complete constriction of the human renal 
artery on blood pressure and on the con- 
centration of renin, hypertensinogen, and 
hypertensinase of renal arterial and ve- 
nous blood, ( 'uinby arid associates 34 
demonstrated that the renal humoral 
pressor mechanism is stimulated to activ- 
ity in man as in animals by constriction 
of the renal artery. 

Further studies on normal subjects 
and on patients with hypertension re- 
vealed no justification for considering 
that the blood pressure is high in human 
hypertension because of a deficiency of 
hypertensinase in plasma . 35 The same 
investigators, Haynes and Dexter , 36 
corroborated the evidence that the prin- 
cipal site of formation of hypertensino- 
gen is the liver. 

Gregory ct al . :i7 devised a method of 
bioassay of vasoconstrictor substances. 
They came to these conclusions: That 
angiotonin may be demonstrated in the 
ultrafiltrates of plasma from patients 
with blood pressures elevated by intra- 
venous injections of angiotonin; that 
ultrafiltrates of plasma from normal and 
from hypertensive patients contain a 
nearly identical amount of vasoconstric- 
tor substance (s) ; that ultrafiltrates of 
blood plasma from patients made tran- 
siently hypertensive by angiotonin con- 
tain a far greater amount of vasocon- 
strictor substance than ultrafiltrates of 
plasma from hypertensive patients ; that 
plotted curves of vasoconstrictor effects 
of ultrafiltrates of plasma from normo- 
tensive and from hypertensive persons 
are identical and differ in character from 
curves of vasoconstrictor effects of an- 
gionin in frog Ringer solution or in 
ultrafiltrates of plasma to which angio- 
tonin has been added; that angiotonin 


is not present in increased amounts in 
the blood of patients with essential 
hypertension of long duration; that in 
essential hypertension of long duration, 
the elevation of blood pressure is not 
due to increased production of angio- 
tonin. 

Hypertension not only produces 
changes in renal arteries but also in 
the blood vessels of the heart, and, 
until there is a clearer understanding 
of its cause and its exact relationship 
to arterial sclerosis, it will be impossible 
to describe the exact changes produced 
by it alone on the heart . 38 However, 
in long-standing hypertension, there is 
usually sclerosis of the coronary arteries 
as well as of the aorta. In many cases 
of hypertension with coronary disease, it 
is impossible to separate the effects of 
one from the other; but, in cases of 
sclerosis with associated hypertension 
and with no other complications, any 
lesion other than the sclerotic changes 
may be assumed to result from hyper- 
tension. In general, Luten 38 concludes, 
hypertension tends to produce cardiac 
enlargement, while coronary disease has 
no such tendency. Both hypertension 
and cardiac disease, however, can and 
do impair ventricular function and thus 
induce heart failure. Many patients with 
hypertension of long standing suffer few 
clinical evidences of cardiac involve- 
ment. Others, with greater degrees of 
coronary disease, or because of other cir- 
cumstances, exhibit more serious cardiac 
signs and symptoms at various times. 
Often, roentgen ray, electrocardiogram, 
and physical findings remain conspicu- 
ously abnormal for years without impor- 
tant symptoms, or with long intermission 
of serious symptoms. 

In a discussion of hydronephrosis and 
hypertension, Hinman 39 says experi- 
ments on the flow of blood and on 
general hypertension indicate that hy- 
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pertension does not increase the rate 
of progress of hydronephrotic atrophy. 
Hydronephrosis develops in individuals 
with essential hypertension according to 
rule and in no way differently from its 
development in other patients. High 
blood pressure has no influence on the 
development of hydronephrosis, and hy- 
dronephrosis rarely causes hypertension. 
However, the later changes in a kidney 
which has been repaired for hydrone- 
phrosis may cause hypertension. 

Nephroptosis per se is seldom if ever 
an etiologic factor in causing hyperten- 
sion, according to Braasch and Goy- 
anna. 40 In a series of 133 cases of 
nephroptosis, they found 16 cases of 
hypertension. In none of these cases 
was nephroptosis regarded as an etio- 
logic factor, and in the majority of cases, 
the blood pressure was average or less 
than average. 

A criticism of the methods employed 
by some investigators in the study of 
the problem of urological diseases as a 
cause of hypertension is voiced by Rath 
and Russek. 41 In various studies of the 
problem, they state investigators failed 
to include control series, omitted statis- 
tical evaluation of results, and used sys- 
tolic blood pressure alone in defining 
hypertension. In observations on 357 
urologic cases and 654 control subjects, 
they invalidate the impression that sur- 
gical conditions of the urinary tract as 
a general group are causally related to 
elevation of blood pressure. Although 
the causal relationship in individual 
cases cannot be denied, they were unable 
to demonstrate an association between 
urologic disease and hypertension. 

Ben-Asher 42 reports a case of renal 
infarction causing a hypertension which 
lasted twenty-one days ; then disap- 
peared concomitantly with the return of 
normal renal function. Three more cases 
of paroxysmal hypertension, caused by 


adrenal tumors, are reported by Padis 43 
with an excellent discussion of the clin- 
ical picture and laboratory findings in 
this condition. 

Treatment of essential hypertension re- 
mains one of the unsatisfactory chapters 
in therapeutics, according to Massie. 44 
Fundamental causes are still obscure; 
one can neither remove nor successfully 
combat them. In many cases, no meth- 
ods at the physician’s disposal will lower 
the blood pressure for any significant 
length of time. In other cases, the blood 
pressure can be reduced for a long period 
with beneficial effect. Treatment is symp- 
tomatic, rather than ideally etiologic, but 
in many cases much can be done to in- 
fluence the course of the disease and to 
combat its complications. 

Lack of understanding of the funda- 
mental nature of hypertension and the 
difficulty of evaluating the many thera- 
peutic agents used are causes for unsat- 
isfactory treatment of the disorder. 45 
The value of therapeutic methods is 
made difficult by the unpredictability of 
the natural course the disease will take 
in a given case and by variations during 
therapy which are wrongly attributed to 
the specific effect of treatment. In par- 
ticular, psychic effects must be recog- 
nized, since the condition characteristi- 
cally responds temporarily to any form 
of therapy; this universal psychological 
response has been the source of false 
hopes built about a multitude of drugs 
and devices. 

The drugs commonly used ift the 
treatment of hypertension today are the 
sodium and potassium salts of sulfo- 
cyanic acid, known as sulfocyanid.es or 
thiocyanates. The mechanism of blood 
pressure reduction has not been estab- 
lished, but vasodilatation through relax- 
ation of smooth muscle and reduction 
in tissue oxidation appear to be the 
principal factors. 



DISEASES OF THE KIDNEY 


317 


Toxicology has been summarized by 
Beamish and Adamson: 45 (1) Reduced 
blood pressure, which has been held 
responsible for the production of angina 
in a few cases, and which may account 
for part of the weakness and fatigability 
encountered in early treatment; (2) 
idiosyncrasy to the drug; (3) direct 
toxic effects, which may be minor at 
presumably safe blood levels (8 to 14 
mg. per 100 cc.) or major with higher 
blood concentrations. Minor toxic symp- 
toms include: Weakness and fatigue; 
aching muscles ; irritability, vertigo, 
drowsiness, lethargy; rhinitis; thyroid 
, enlargement ; pyrosis, abdominal discom- 
fort, anorexia, nausea; mild dermatitis; 
falling hair; decreased libido. Major 
toxic effects include : Cerebral symptoms 
(aphasia, slurred speech, unsteady gait, 
hemiplegia) ; toxic psychosis ; cardiac 
symptoms (angina pectoris, coronary 
occlusion, congestive heart failure) ; se- 
vere vomiting and diarrhea; exfoliative 
dermatitis. Symptoms of fatigue, weak- 
ness and lethargy are frequent during 
the first weeks of treatment. As a rule, 
they are not contraindications to the 
drug, although the dose may be mod- 
erated. 

Beamish and Adamson also treated 
ten patients with sodium thiocyanate. 
Optimum blood level was 8 to 12 mgm. 
per 100 cc. Objective and subjective 
improvement definitely attributable to 
the action of thiocyanate was obtained 
in over half the cases. Blood pressure 
reductions for all cases averaged 40.5 
mm. systolic; 19.8 mm. diastolic. Symp- 
tomatic improvement occurred in six 
cases; mild toxic effects in five. One 
case developed a transient congestive 
heart failure. Best results were secured 
in cases with severe symptoms associ- 
ated with the least cardiovascular and 
renal damage. By proper selection of 


cases, the authors believe, the number 
of good results may be increased. 

del Solar and associates 46 report an- 
other case, the seventh thus far recorded, 
of death due to the use of potassium thio- 
cyanate in the treatment of hypertension. 
A distinct fault in dosage on the part of 
the patient was responsible for the in- 
toxication. They emphasize the danger 
of prescribing the drug in easily inaccu- 
rately measured forms, like the solution 
for drop administration used in this case. 

Using a diet rendered low in sodium 
content by dialysis, Reichsman 47 found 
that blood pressure was reduced decid- 
edly in rats with experimental renal 
hypertension. He proved that prolonged 
administration of such low sodium diets 
not only was not deleterious but pro- 
longed the life of the experimental hy- 
pertensive animal. In six human hyper- 
tensive patients, a drastic reduction in 
sodium intake, made possible by dialy- 
sis of milk included in the diet, resulted 
in no decline in blood pressure in one 
subject ; a reduction of pressure to essen- 
tially normal levels in two; and a mod- 
erate reduction in the remaining three, 
one of whom displayed acute circulatory 
collapse which responded promptly to 
sodium chloride therapy. Reichsman 
suggests such diets be utilized for a brief 
trial period for patients with hyperten- 
sion and employed for a longer period 
in subjects who show a favorable re- 
sponse. 

Lazarus 48 believes removal of an in- 
volved kidney will result in more or less 
prolonged reduction in blood pressure 
in a select group of patients. At present 
it is virtually impossible, he says, to 
state with any degree of certainty, prior 
to. treatment, which patients will or will 
not respond tp treatment. A study of 
the literature indicates that the chance 
of success is greater in cases of aneu- 
rysm of the renal artery, certain types 
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of renal trauma which lead to impair- 
ment of circulation, and in primary uni- 
lateral atrophic pyelonephritis. How- 
ever, in the majority of patients with 
renal disease associated with hyperten- 
sion, a mixed group exists where uro- 
logic lesions are superimposed upon pre- 
existing nephritis. In this group, some 
benefit can be obtained by conservative 
urologic treatment. The routine con- 
sists of periodic ureteral dilatation and 
pelvic lavage , and judicious use of 
potassium thiocyanate. The latter, of 
course, is not employed in patients with 
impaired renal function. 

Continuous caudal anesthesia, pro- 
duced by a 1.5 per cent solution of 
metycaine, was used on twenty-five hy- 
pertensive patients as a selection test for 
sympathectomy. 49 The upper level of 
skin anesthesia was maintained in the 
region of the fifth or sixth thoracic seg- 
ments. By this means, transient nerve 
block was obtained, of strikingly similar 
distribution to that permanently secured 
by surgical sympathectomy. Eighteen of 
the twenty-five patients showed an ap- 
preciable fall in blood pressure to nor- 
motensive or hypotensive levels. The 
response suggested a “neurogenic” origin 
of the hypertension. In seven patients 
there was little or no alteration in blood 
pressure, implying a humoral origin of 
the essential hypertension. Lumbodorsal 
splanchnicectomy was performed on five 
of the neurogenic hypertensives and on 
two of the essential hypertensives. The 
caudal anesthesia test predicted accu- 
rately the outcome in all seven, and the 
levels of blood pressure obtained under 
caudal anesthesia showed a striking cor- 
relation with the blood pressure readings 
following surgical sympathectomy. 

During the last six ,years, Smith- 
wick 50 operated on over 600 unselected 
patients for hypertensive cardiovascular 
disease. In a series of 179 unselected 


patients, observed from one to five years, 
the majority were improved. Favorable 
changes in eyegrounds, electrocardio- 
gram, and cardiac and renal function, 
as well as improvement in general well 
being were noted. In 42 per cent, the 
diastolic blood pressure was lowered 30 
mm. of mercury or more ; in 18 per cent, 
20 to 29 mm. ; in 20 per cent, 10 to 19 
mm. ; and in 12 per cent, 0 to 9 mm. 
Blood pressure was higher in 8 per cent. 
Smithwick says the characteristic effects 
of lumbodorsal splanchnicectomy are : 
(1) Lowering of diastolic levels; (2) 
narrowing of pulse pressure ; (3 ) reduc- 
tion in ceiling levels after stimulation; 
(4) reduction in the magnitude of re- 
flex responses. These changes, in vari- 
ous combinations, were noted in most 
cases after operation. Certain factors 
appear to have a bearing upon the out- 
come. Results indicate women are better 
subjects than men. From groupings 
made according to the width of pulse 
pressure, it is apparent that the wider 
the pulse pressure, the higher the per- 
centage of poor results. Other factors 
must be considered in the prognosis for 
an individual patient: (1) The patient 
is classified according to preoperative 
resting diastolic level and according to 
age ; (2) the state of the brain, eye- 
grounds, heart, kidneys, and response 
to sedation are determined; (3) the 
duration of hypertension is important. 
From these experiences, it is evident 
that an adequate surgical procedure upon 
the autonomic nervous system is of real 
therapeutic value in the management of 
hypertensive cardiovascular disease. 

Hyman and Leiter 51 report two cases 
in which blood pressure dropped from 
210/130 to 122/86 and from 230/150 to 
130/90, following nephrectomy. Both 
subjective and objective improvement 
followed operation. It is the authors’ 
belief that all patients with essential 
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hypertension should have a urological 
examination with renal function tests 
where unilateral disease is noted. It is 
difficult to tell preoperatively which pa- 
tients with essential hypertension and 
unilateral kidney disease will show im- 
provement in arterial tensior following 
nephrectomy. Where a nephrectomy is 
decided upon for the existent nephrop- 
athy, a lumbar sympathectomy should 
be done at the same time on the side of 
the nephrectomy. If no improvement 
occurs, a sympathectomy can be consid- 
ered on the opposite side. 

The case of a child who exhibited the 
features of malignant hypertension which 
was corrected by nephrectomy was re- 
ported by Kennedy et al. 52 Since the 
blood pressure has remained normal for 
five years, they believe it is reasonable 
to conclude the cure is permanent. These 
observations suggest that the prognosis 
for malignant hypertension in the cases 
of children who have unilateral atrophic 
pyelonephritis may be unusually good, 
because the pathological processes are 
usually reversible. 

Levy, White, Stroud, and Hillman, 53 
in an analysis of medical records of 
22,741 officers of the United States Army, 
state that in the group with transient 
hypertension there was a greater inci- 
dence of later sustained hypertension 
and higher rates for retirement and for 
death with cardiovascular-renal diseases. 
The data given, they believe, lend sup- 
port to the view that transient elevations 
of blood pressure, above the upper range 
of normal, often represent an early stage 
of hypertensive vascular disease. 

The same records were used in a sta- 
tistical analysis to determine the prognos- 
tic significance of transient tachycardia. 54 
The group with transient tachycardia 
showed higher rates for later sustained 
hypertension and for retirement with 
cardiovascular-renal diseases than did 


the control group. The rates were simi- 
lar to the group with transient hyper- 
tension. The death rate with cardio- 
vascular-renal disease was not signifi- 
cantly higher than in the controls. When 
both transient tachycardia and transient 
hypertension were present, the incidence 
of later sustained hypertension was more 
than twice as great as when either 
condition was present alone. Transient 
tachycardia, due to emotional disturb- 
ance or some other cause not dis- 
cernible, like transient hypertension of 
similar origin, is often a precursor of 
hypertensive vascular disease. In this 
respect, the two conditions are of equal 
importance. 

In a sample of 695 men who had ex- 
perienced at least a year of desert war- 
fare, resting pulse rates, blood pressure, 
and hemoglobin were recorded. A symp- 
tomless hypertension was found in 27 
per cent. When 33 of the hypertensives 
were reexamined after two months of 
freedom from battle anxieties, 28 showed 
a normal pressure. Graham 35 suggests 
the tendency shown by the large propor- 
tion of the cases, reexamined after two 
months, to return toward normal blood 
pressures, though the environmental 
conditions were not changed except that 
personal anxiety had been relieved, favors 
a neurogenic origin of the hypertension. 
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METABOLISM 

Joseph T. Beardwood, Jr., M.D. 
George P. Rouse, Jr., M.D. 


Insulins and Insulin Mixtures 

One of the most investigated aspects 
in the field of diabetes in the past year 
has been that in regard to action of the 
various insulins and more particularly 
the insulin mixtures used and their re- 
spective effectiveness. The object of this 
work, particularly in regard to insulin 


mixtures, has been to devise an insulin 
combination which will control the se- 
vere diabetic by the usual definition of 
control and at the same time avoid re- 
peated and multiple injections. Unfor- 
tunately, as has been pointed out by 
Adlersberg and Dolger , 1 difficulties have 
arisen, particularly in the practical use 
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of protamine zinc insulin. One group 
of clinicians tolerate pronounced glyco- 
suria as long as ketosis, loss of weight, and 
the usual increased thirst and polyuria 
were eliminated ; whereas, the other group 
of physicians, and probably the majority, 
have still made the attempt to keep the 
blood sugar somewhere within normal 
limits, adhere to a definite dietary re- 
gime, and keep the urine as near sugar- 
free as is possible. This last matter of 
keeping the urine sugar-free is probably 
impossible in the severe diabetic when 
long-acting insulins are used, as it has 
been our experience that a small amount 
of sugar will be spilled in the urine at 
some time during the day. To keep the 
diabetic in adequate control and also to 
avoid multiple injections of insulin have 
incited the investigative work along the 
lines of insulin mixtures. Aldersberg 
and Dolger have summarized the various 
proposed mixtures of regular and prota- 
mine zinc insulin and found the ratio 
varying between the regular and prota- 
mine zinc insulin from three to one to 
one to three. They have presented a 
study of 1131 patients, 611 of which 
were treated with insulin, the others 
being controlled by diet alone. Of this 
number, 79 per cent were adequately 
controlled on protamine zinc insulin, 80 
cases or 13 per cent, representing the 
more severe diabetics, were treated with 
mixtures of regular and protamine zinc 
insulin. The diets used in control of these 
patients were within the usual accepted 
limits and they found that of the 80 
patients using insulin mixtures, 44 per 
cent were treated with mixtures of reg- 
ular and protamine zinc mixtures one to 
one, 35 per cent on surplus protamine 
mixtures, and 21 per cent on surplus 
regular mixtures. In all of these cases, 
only a single daily injection was given 
and as a result they felt very definitely 
that insulin mixtures represented a dis- 


tinct advance in the treatment of the 
severe diabetic and that the advantage 
lay in the flexibility and adaptability to 
the needs of each patient. 

P eck and Schechter 2 have studied very 
carefully 150 cases and found that such 
a mixture of regular and protamine in- 
sulin controlled 140 out of 150 cases 
very adequately and that 10 cases were 
controlled on a modified protamine zinc 
insulin. They feel that the most fre- 
quently used mixture is that of two parts 
regular insulin, one part protamine, and 
that the three-to-two mixture of regular 
to protamine is the next most frequently 
used. In a few patients, however, mix- 
tures of three-to-one and four-to-one 
regular insulin to protamine zinc in- 
sulin were necessitated to control the 
extremely severe diabetic. They feel very 
definitely that the adjustable mixture of 
regular and protamine zinc insulin is 
most effective in the control of the severe 
diabetic and that the mild diabetic is 
usually very well controlled on prota- 
mine zinc insulin alone. 

Colwell 3 has likewise studied the vary- 
ing insulin mixtures and finds that those 
most effective in the great majority of 
patients contained at least as much regu- 
lar as protamine zinc insulin and usually 
more; sometimes this ratio being five to 
one of regular and protamine zinc. Mac- 
Bryde and Reiss 4 have studied the mix- 
ture of crystalline and protamine zinc 
insulin and found that it gave fairly good 
control in some cases but that, by and 
large, the results were unpredictable and 
feel that the modified protamine zinc in- 
sulin, which is as yet not available com- 
mercially, is much more satisfactory as 
it usually prevented the after-breakfast 
rise in the blood sugar and at the same 
time did not precipitate a hypoglycemic 
reaction later in the day. 

Modified Protamine Zinc Insulin — 
MacBryde and Reiss have reported on 
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modified protamine zinc insulin and com- 
pared it with globin zinc insulin mix- 
tures. They point out a very frequently 
mentioned disadvantage with globin zinc 
insulin, that it has a tendency to hypo- 
glycemic reactions in the afternoon when 
sufficiently large doses are given to con- 
trol after-breakfast hyperglycemia. In 
order to obviate this difficulty, they have 
pointed out that if 20 per cent of the 
carbohydrate is given at breakfast, 40 
per cent at lunch, 10 to IS per cent at 
3 :00 P. m., and 40 per cent at supper, 
the after-breakfast rise will be dimin- 
ished and the hypoglycemic reactions in 
the afternoon will be eliminated. They 
further point out that such a diet does 
not approximate normal and would be 
extremely difficult for the average dia- 
betic to follow. It has been their ex- 
perience as well as that of most other 
investigators that, in the mild diabetic, 
globin zinc insulin would appear to be 
perfectly adequate in maintaining con- 
trol, but in the moderate or severe dia- 
betic it gave relatively poor regulation. 
MacBryde 5 feels that two forms of in- 
sulin would be sufficient : a modified 
protamine zinc insulin which would ap- 
pear to be able to control the great per- 
centage of diabetics, and a regular in- 
sulin, the use of which would be limited 
to diabetic emergencies and whenever a 
supplemental dose was necessary. He 
points out that globin zinc insulin has 
not satisfied the requirements of an 
insulin of intermediary activity but has 
only added to the confusion in the field 
of insulin dosage. 

Jordan, 0 studying twenty cases, con- 
cludes that globin insulin is not satisfac- 
tory and points out a very practical 
aspect in that the injection of globin 
insulin produces more pain at the site 
injected than the other forms of insulin. 
On the other hand, Jackson and McIn- 
tosh, 7 treating six children with diabetes 


mellitus, gave during the control period 
four doses of regular insulin and then 
continued to give the morning regular 
and noon regular, combining the two 
evening doses and giving one dose of 
globin insulin with zinc, and found that 
under this regime all the children re- 
mained under good control and that com- 
parative diurnal blood sugars were essen- 
tially the same. This study, they feel, 
indicates that globin insulin with zinc 
has an action of from twelve to fourteen 
hours’ duration. 

Although the above types of long-act- 
ing insulins and various insulin mixtures 
are of great help in the control of the 
severe diabetic, the authors are inclined 
to agree with Irwig s that no one insulin 
can be considered ideal for all diabetics. 
The type which controls one patient so 
often will not appear to control another 
so that it is our feeling that each patient 
must be individually studied and the 
insulin or insulin mixture to be used 
adjusted to the given case. 

Thiouracil 

In last year’s article, the experimen- 
tal, histological, and clinical aspects were 
summarized and, although a fair amount 
of clinical work had been reported af 
that time, there have since been several 
much larger series reported and observa- 
tion's made which should be of practical 
assistance in the management of the 
hyperthyroid patient with this drug. In 
view of the fact that thiouracil has 
shown considerable promise in the treat- 
ment of hyperthyroidism and is now 
commercially available, it would seem 
appropriate to summarize some of the 
more recent observations gleaned through 
continued study in the past year. Wil- 
liams and Clute 9 have reported a series 
of 152 cases. Another series of 96 cases 
has been reported by Fishberg and Vor- 
zimer. 10 Gargill and Lesses 11 have fol- 
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lowed 43 cases, Reveno, 12 32 cases, and 
other smaller - series have been noted. 
Something entirely new in the use of 
thiouracil has been reported by Raab 13 
in which he described its use in the 
treatment of ten cases of angina pectoris. 
Equally important have been the obser- 
vations concerning the toxic complica- 
tions resulting from the use of thiouracil 
including fatal cases of agranulocytosis 
reported by Ferrer, Spain, and Cath- 
cart 14 in New York, and Gargill and 
Lesses in Boston. 

Selection of Cases — Most of these 
investigators agree that the best results 
are obtained in cases of hyperthyroidism 
of recent origin. Likewise, they agree 
that the type case which most readily 
responds is that of the diffuse, hyper- 
plastic gland. It would seem that the 
drug is equally effective in the various 
age groups and in the Williams and 
Clute series the extremes of age were 
five years to seventy-two years. Patients 
receiving iodine prior to the use of thi- 
ouracil were much slower to respond 
and it was the feeling that the results 
obtained were sometimes not as effec- 
tive. The use of this drug preoperatively 
was noted and it was thought to be a 
very effective agent in quieting down the 
extremely toxic patient, although it was 
noted that some of the surgeons felt that 
technically the operation was more diffi- 
cult following preoperative thiouracil 
therapy due to increased friability of 
the gland and difficulty in controlling 
bleeding. Williams and Clute stressed as 
usual careful study and evaluation of 
the case prior to the use of this drug, 
citing the degrees of toxicity, presence 
or absence of exophthalmus, anatomical 
characteristics of the gland, degree of 
weight loss, cardiovascular status, basal 
metabolic rate as important factors to be 
considered prior to any form of treat- 
ment. 


Management — When this drug was 
first used, it was thought best to hos- 
pitalize all patients receiving it as the 
toxic effects, particularly those leading 
to agranulocytosis were duly respected 
and one felt that constant observation 
was necessary while giving this drug. 
After another year’s observation and ex- 
perience, most men now treat a large 
percentage of these patients in an am- 
bulatory way, hospitalizing only those 
with other serious complications, such 
as major cardiovascular disorders, dia- 
betes mellitus, and other allied diseases. 
Whether ambulatory or hospitalized, 
these patients when receiving thiouracil 
should have routine blood counts with 
particular attention being given to the 
leukocytes. Basal metabolic rates should 
be done at regular intervals to assist in 
evaluating results. The authors feel that 
the blood cholesterol determination is 
sometimes a valuable index regarding 
the effectiveness of treatment and it has 
been their experience that a gradual ele- 
vation of the blood cholesterol level usu- 
ally is concomitant with clinical improve- 
ment. In the extremely jittery, nervous, 
toxic patients, phenobarbital and such 
sedatives are usually indicated, grad- 
ually being decreased in dosage as thera- 
peutic response occurs. Williams and 
Clute advocate the use of vitamin B and 
brewer’s yeast tablets as being helpful 
in the prevention of . agranulocytosis. 
Fishberg and Vorzimer suggest pyri- 
doxine, vitamin Bq, in prophylactic 
doses of 150 mg. daily by mouth, or 
200 mg. intravenously, where there is a 
significant drop in the leukocyte count. 
The authors cannot overemphasize the 
importance of routine blood counts and 
feel strongly that any significant drop 
in the leukocyte count must be eyed with 
alarm. 

Dosage — Last year, the usual dosage 
employed was 1 gm. daily in divided 
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doses with gradual decrease after the 
first two or three weeks. Most investi- 
gators during the past year have discov- 
ered that just as effective clinical re 
sponse is obtained in giving 0.6 gm. 
daily in three divided doses. Williams 
and Clute start with this dosage for the 
first two weeks and then decrease it to 
0.3 to 0.4 gm. daily until the basal meta- 
bolic rate has approached normal limits. 
When this stage is reached. 0.1 gm. is 
given twice daily for the next two or 
three months, depending on the clinical 
findings. They often follow this with a 
maintenance does of 0.1 gm. daily indefi- 
nitely. Gargill and I, esses start with {).(> 
gm. to 1 gm. daily again in divided 
doses and follow in snhstanee pretty 
much the same schedule as noted above. 
Fishberg and Yorzimer give 1,0 gm. 
daily for three days, then 0.0 gm. daily 
until the basal metabolic rate is normal 
and then resort to smaller doses much 
in the same fashion as noted above. 

Results- -'file results of therapv are 
just as promising if not more so than 
noted in last year’s article. As noted 
before, the diffuse hyperplastic gland 
which has been diseased for only a short 
time usually brings forth the most sti ik- 
ing results. Results in glands with ade- 
noma in general are not partieulatlv 
startling, although exceptions do oeetir. 
Tn the cases studied by Williams and 
Clute, improvement was noted sluutH 
after the treatment was instituted and 
the usual subjective symptoms had mote 
or less disappeared in from three to 
seven weeks Cain in weight came tun* it 
slower hut, after a peril id of a few we* U 
picked up rapidly. When used as a pie 
operative medication prior to subtotal 
thyroidectomy, Williams and ( 'lute found 
that the toxic manifestations during op- 
eration were very obviously less severe 
in cases treated with thiournei! as com 
pared to those treated with iodine, and 


in addition the po»ti iperative course was 
very definite^ -mouther, hue to tech- 
nical ojiji'i lions on t!ie pan of tile sur- 
geons in n -pees to increased vascularity 
and fiiabilih. William- and Onto pre- 
paid! -even putbnt- with thiouracil for 
toe or -ix win.-, the la-! two weeks of 
which iodine w a • kkewi-e given, audit 
was, though: a - a te-uh of this therapy 
les- hleeil'tu; ,u d “uahtlitv of the gland 
were found a- t’-e glam! treated with 
iodine and fhmmaiti tends to he more 
colloid and !*••• - in, pe: p’a-tie. 

Toxic. Reactions A- has been 
stres-ed throughout, toxic reactions do 
occur with, the n-e of thiouracil and 
when the\ o, cm, u.nte- . piompt meas- 
ure aie taken, seiimn ditfieulty can be 
enci ujutei cd. In the 152 ea-es rt‘ported 
In M il'i.sn. ■ . d ♦ hite, Jo developed re- 
actions to the di n.g. J of these being 
agratmlov v to .j . o tdctiu of the legs, 5 
mtiiaiia, -1 la-h of the -kin, 2 allergic 
aidnift., v> •miiing, J drug fever, 1 
dial i In a, 1 mlai gi'ineut of the suhniax- 
ill.m gland •. and 1 la-e developing a 
leul.i *pi ma w-tki mt ,u;iumiloe\ to.sis, ( iar- 
gill and l.i *,r !rpo*t ■ imilar cases front 
thru sejic, ,df hough tlnw eucomitered 
one fatal ta r of agt amiloevtosis and 
two ea r. nf jaundice, RrveUu reports 
siuiilat ira*ti<>ii. although he had no 
fatal i.rrs of ,*gi uunloiw to-is, ( Hher 
iatal i a i' loir hi it; jrpoited in the 
htriatmr, dr.ith !<* ill;', due to UgratUtlo- 
i\foxis so (hat irlt.uiilv * mr II III vf slluw 
a gin id dral of t esprit when Using this 
dtug Williams ami t hue have noted 
that the! e have hern oiilv 4 reactions 
in the lit JiP i.i-.rs firatrd, which, they 
fill, iiMilud fiotn the ti-age of smaller 
initial doses, 

When an h ie,n tn-n*. appear, the drug 
should he -i .pprd immediately. Very 
often, if it is dis* ontitmetl for three or 
four d.*\ s ami then again started with 
snwllej dosage, treatment can lx* con- 
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tinued without toxic reactions. However, 
if there is a marked fall in the total white 
blood count, the drug must be discon- 
tinued indefinitely. Likewise, if there is 
a drop below 45 per cent of the granulo- 
cytes, Fishberg and Vorzimer feel that 
the drug again must be discontinued. 
It is extremely important to caution pa- 
tients when taking this drug, particularly 
when being treated as ambulatory pa- 
tients, to report any complication imme- 
diately to the physician. 

Recently, Rothendler and Vorhaus 15 
reported the use of penicillin in agran- 
ulocytosis resulting from thiouracil. They 
report a case in which there had been 
marked clinical improvement as a result 
of thiouracil, the basal metabolic rate 
having fallen from plus 85 to plus 18, 
but during the second week of treat- 
ment the differential white count showed 
only 45 neutrophils and a total white 
blood count of 4000. Following this, the 
patient developed the typical findings of 
agranulocytosis, temperature of 104° and 
a white blood cell count of 2400 with a 
marked drop in the neutrophils. Peni- 
cillin was given in the dose of 20,000 
units every three hours, whole blood 
and liver injections were likewise given, 
and thirty-six hours after the beginning 
of this episode the temperature was nor- 
mal, the white blood count had risen to 
5300 with 52 per cent granulocytes and 
in seventy-two hours the white blood 
count was 7300 with 56 per cent gran- 
ulocytes and the total dosage of 560,000 
units of penicillin was used with an 
apparently excellent recovery. It would 
appear from this case and other isolated 
instances that treatment with penicillin 
is of benefit in the treatment of agranulo- 
cytosis resulting from thiouracil therapy. 

In Angina Pectoris — A very inter- 
esting study of ten cases of angina pec- 
toris treated with thiouracil has been 
reported by Raab. The rationale of this 


treatment resulted from an accumulated 
mass of physiological data which has 
tended to show that the old and tradi- 
tional explanation of angina pectoris 
being due to acute myocardial anoxia is 
probably not at all true and that neuro- 
hormonal factors are probably intimately 
related to the metabolism of the heart 
muscle and thus to angina pectoris. The 
present evidence would seem to support 
the fact that the thyroid hormone sensi- 
tizes the heart to the effects of epineph- 
rine. Interestingly enough, also, is the 
fact that abnormally high concentrations 
of epinephrine were found in the heart 
muscle of patients suffering from angina. 
Early in the physiological studies of 
thiouracil, Astwood (1943) felt that 
thiouracil probably selectively suppressed 
the formation of thyroxin in the thyroid 
gland and in theory certainly appeared 
to be a likely substitute for total thyroid- 
ectomy. As a result of these findings, 
in addition to the wealth of accumu- 
lated data previously recorded, Raab 
treated ten patients with the typical 
angina syndrome with thiouracil. The 
dose of thiouracil employed was in gen- 
eral similar to that used in the treatment 
of hyperthyroidism, although at times 
smaller. It was interesting to note that 
this treatment proved particularly effec- 
tive in seven of the ten patients, four 
of whom became entirely symptom-free 
during the treatment. Of the three that 
did not respond, two died subsequently 
from coronary occlusions. This clinical 
improvement paralleled closely the low- 
ered basal metabolic rate which likewise 
■seemed to follow in line with the results 
obtained surgically from removal of the 
thyroid gland. As a result, Raab feels 
that thiouracil has a heart-protecting 
effect in that it suppresses the formation 
of thyroxin, thus likewise diminishing 
the sensitivity of the heart muscle to the 
action of adrenalin. The authors have 
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had no experience whatsoever in this 
type of case but feel that this work is 
certainly of great interest and should 
prove promising. 

Hyperparathyroidism 

Since the discovery in 1925 by Collip 
that an extract of parathyroid tissue, 
namely parathormone, exhibited an ex- 
tremely powerful effect on metabolism, 
much study regarding this unusual meta- 
bolic state has developed. It was in the 
same year, 1925, that Mandl in Vienna 
first treated von Recklinghausen’s dis- 
ease of the bone by removing a para- 
thyroid tumor. The effect of hyperpara- 
thyroidism is decalcification found in 
man in a state known as osteitis fibrosa 
cystica. Because osteitis fibrosa cystica 
is rather an unusual clinical entity and 
consequently fairly uncommon in occur- 
rence, it has as a result been assumed 
by many that a state of hyperparathy- 
roidism is likewise equally rare. Keating 
and Cook 16 have reported a series of 
twenty-four cases collected by them in 
a period of two and one-half years at 
the Mayo Clinic and feel that hyperpara- 
thyroidism is not as uncommon as pre- 
viously thought, but that the incidence 
has been thought small due to the fact 
that diagnosis has not always been made 
in the early cases as the early symp- 
tomatology they found to be notoriously 
vague and seldom pathognomonic. They 
cite the work of Albright and his asso- 
ciates at the Massachusetts General Hos- 
pital, who in 1934 reported seventeen 
cases and after careful analysis of these 
cases come to the following conclusions : 

1. Hyperparathyroidism can occur 
without any evident bone disease. 

2. The urinary tract is involved more 
often and a more common manifestation 
of hyperparathyroidism than skeletal 
involvement. 


3. Hyperparathyroidism is relatively 
common. 

4. In the formation of renal calculi 
it is a definite etiological factor. 

Since this work of Albright (1934), 
which was a milestone in our present- 
day conception of this condition, much 
study has been given this condition and 
just three years ago Cope (1942) re- 
ported sixty-seven cases collected from 
the Massachusetts General Hospital over 
a period of ten years, which again proves 
its incidence to be anything but rare. 
The present study of Keating and Cook 
includes cases observed and studied over 
a two and one-half year period from 
September, 1942, to January, 1945, dur- 
ing which time hyperparathyroidism 
had been proven at operation. This 
apparent increase in incidence is ob- 
viously due to careful study, particularly 
to patients having renal calculi. They 
divided this series of patients into three 
groups : ( 1 ) Those showing the classic 
picture of osteitis fibrosa cystica; (2) 
those showing minimal or atypical de- 
mineralization of the skeleton, or those 
patients having had, or had at the time, 
renal calculi; (3) those cases in which 
there were renal calculi but no evidence 
whatsoever of skeletal involvement after 
careful roentgenographic examination. 
The average age at time of operation 
was found to be 44.5 years and there 
were fourteen men and ten women in 
the series, thus somewhat contradicting 
the earlier conception that women out- 
numbered men by a four-to-one ratio. 

The symptoms, by and large, were 
divided into three groups, namely: (1) 
Those resulting from the altered chem- 
ical changes in the blood and urine; 
(2) those resulting from the involvement 
of the skeleton ; (3)' those resulting from 
involvement of the urinary tract. 

The symptoms resulting from the 
chemical changes consist of pronounced 
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muscular ate ny, weakness, fatigue, consti- 
pation, anorexia, weight loss, and occa- 
sional nausea and vomiting. The chemical 
changes are actually very characteris- 
tic. There is an increase of blood cal- 
cium which may rise as high as 20 
mg. or more per 100 cc. of blood and 
with this there is a reduction of inorganic 
phosphorus in the serum. It should be 
remembered, however, that should the 
excretion of calcium by the kidney keep 
pace with the increased mobilization 
from the bones, a normal blood calcium 
level would be Eound which would con- 
ceivably mislead one in making a diag- 
nosis. In the normal individual the blood 
phosphorus level is about 3 mg. per 100 
cc. However, in hyperparathyroidism 
it may be decreased to between 1 and 
1.5 mg. per 100 cc. There is likewise 
an increase in the plasma phosphatase 
and the urine contains excessive amounts 
of calcium so that a negative calcium 
balance usually results. In examining 
the urine, it is found also that phos- 
phorus excretion is likewise increased. 

Polyuria can at times be excessive 
and is often accompanied by polydipsia, 
this being due, of course, to the exces- 
sive excretion of calcium and phospho- 
rus. It was pointed out by Keating and 
Cook that this polyuria and polydipsia 
have at times suggested an erroneous 
diagnosis of diabetes insipidus as was 
the case in their series. Polyuria and 
polydipsia' were marked in eleven cases 
or 46 per cent, showing them to be 
fairly common clinical findings. Inter- 
estingly enough, also, they found that 
in sixteen cases or 67 per cent, the 
urine’s specific gravity never exceeded 
1.015, which they interpreted to be the 
result of either a hypercalcinuria or 
evidence of impaired renal function. 

Symptoms Referable to the Uri- 
nary Tract — It has long been thought 
and again pointed out by Keating and 


Cook that excessive excretion of phos- 
phorus and calcium in the urine favors 
the formation of renal calculi and even 
calcification of the renal tubules. Thus, 
the urinary symptomatology produced 
in hyperparathyroidism can be due either 
to urinary calculi, infection of the uri- 
nary tract resulting from renal calculi 
and impaired urinary function resulting 
from nephrocalcinosis. In eighteen of 
the twenty-four cases studied by them, 
symptoms were directly or indirectly 
attributed to renal calculi. Multiple cal- 
culi bilaterally occurred in fourteen of 
the twenty-four cases. Fourteen of the 
patients also had previously been oper- 
ated on, some more than once for renal 
calculi. 

Symptoms Referable to the Skele- 
ton — These symptoms vary considerably 
from vague pains and aches to pathologic 
fractures, bone cysts, and bone deformity. 

Diagnosis — This is essentially a lab- 
oratory diagnosis and depends on (1) 
an increase of calcium in the blood 
serum; (2) a lowered blood phosphorus 
level; (3) hypercalcinuria; (4) roent- 
genologic evidence which may vary from 
demineralization to the classic findings 
of osteitis fibrosa cystica. 

As noted before, the normal blood cal- 
cium level in the blood is approximately 
10 mg. per 100 cc. and the authors point 
out that although the blood calcium is 
usually increased, it does not always nec- 
essarily have to be; particularly if there 
is a concomitant hypercalcinuria. The 
average phosphorus level in their series 
was not markedly reduced, again some 
showing within normal limits, although 
in many cases they felt that the depres- 
sion of phosphorus was the best clue to 
diagnosis, especially with an equivocal 
calcium level. Increase in the phospha- 
tase is not pathognomonic for hyper- 
parathyroidism and it was well pointed 
out by them that this is an indication of 
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bone disease in general and oftentimes 
an increased level of the phosphatase 
remains long after operation when the 
serum phosphorus and urinary calcium 
excretion had long since returned to nor- 
mal levels. Roentgenologic examinations 
vary considerably in degree in the cases 
they studied, the classic findings or oste- 
itis fibrosa cystica being present in seven 
cases of the twenty-four. Nine cases or 
38 per cent showed minimal or atypical 
demineralization of the skeleton, but the 
changes were not sufficiently pathogno- 
monic to make a diagnosis. 

One of the most interesting conclu- 
sions derived from this study was the 
fact that in twenty-two of the twenty- 
four cases, or 92 per cent, there was cal- 
cification of the kidneys or renal calculi 
and in eighteen cases, or 75 per cent, 
the chief clue to diagnosis was due to 
renal calculi and the authors again em- 
phasize the fact that ( 1 ) hyperparathy- 
roidism is more common than generally 
accepted; (2) that renal involvement is 
not only more common but more im- 
portant diagnostically than skeletal in- 
volvement, and (3) in any case of renal 
calculi, hyperparathyroidism should be 
suspected until proven otherwise. 

The Skin in Diabetes 

To date, it has been felt generally that 
there were no specific skin lesions unique 
to the diabetic, although there have been 
certain types of skin lesions which occur 
quite frequently in the diabetic. These 
frequent skin findings, of course, have 
consisted of carbuncles, associated skin 
changes with persistent pruritus vulva, 
xanthosis, xanthoma diabeticorum, and 
the lesions described originally by Oppen- 
heim, known as necrobiosis lipoidica 
diabeticorum. The most frequent skin 
condition in the average diabetic encoun- 
tered has been epidermophytosis, com- 
monly known as athlete’s foot, of which 


the appearance and clinical manifesta- 
tions are only too well known. The 
importance of this latter condition can- 
not be overemphasized as it so often 
leads to serious complications. It has 
been our impression that this condition, 
although not in any sense limited to the 
diabetic, is certainly more frequently 
found in the diabetic than in the average 
nondiabetic. 

An entirely new type of skin lesion 
known as skin diabetes has been re- 
ported during the past year by Urbach. 17 
He describes a condition characterized 
by hyperglycodermia without hypergly- 
cemia. Utilizing a microchemical technic 
and the electric punch biopsy method, he 
has been able to measure quantitatively 
the amount of sugar in the skin, and 
finds it to be between 58 and 68 mg. 
per 100 gm. A ratio in excess of 70 per 
cent between the skin content and the 
blood sugar content, he feels, is pathog- 
nomonic in diagnosing this condition 
which he has designated “independent 
cutaneous glycohistechia.” 

The interesting aspect of this paper 
from a practical point of view is that he 
has found, in handling cases resistant 
to the usual dermatologic treatment of 
furunculosis, eczema, pruritus, etc., that 
the use of a diabetic diet and sometimes 
small divided doses of insulin are often 
of value in treatment. As yet, this work 
has not been confirmed and it will be of 
great interest to check the results of fur- 
ther investigation on this subject. Per- 
haps the beneficial effect of insulin at 
times in the vagotonic nondiabetic indi- 
vidual might be possibly comparable to 
the reported beneficial effects of insulin 
in the skin lesions. 

Obesity 

This is undoubtedly one of the com- 
monest ailments to which the flesh falls 
heir. Its importance is not only from the 
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many disadvantages it causes itself but 
also its concomitant association with other 
disease states, the most frequently en- 
countered being diabetes mellitus. When 
one considers the dietary habits in this 
country, it is amazing not how many 
obese people are found, but why more 
people are not obese. Some thirty-five 
years ago, Van Noorden estimated that 
an excess of 200 calories per day over 
the necessary requirement would in the 
course of a year lead to a gain in weight 
of approximately twenty-four pounds in 
the average individual. 

During the past twelve months, sev- 
eral investigators have again studied the 
subject both from the aspect of uncom- 
plicated obesity and also obesity asso- 
ciated with diabetes mellitus and all 
agree that the medical profession as a 
whole has been lax in the management 
and consequent weight reduction of the 
obese patient, particularly the obese dia- 
betic. This was particularly stressed 
by Hamff.18 

Etiology — The fundamental cause of 
obesity is the disproportion between the 
caloric intake and the expenditure of 
calories, thus creating a positive energy 
balance. Nature oftentimes helps the 
body to regulate a constant weight in 
that the appetite adjusts the caloric 
intake to the extent that it does not 
exceed the actual physiological needs. It 
is for this reason that attempts with 
certain drugs have been made to pro- 
mote appetite depression. As will be 
discussed later, the recent work of Pel- 
ner 19 has been directed along these lines. 

For years obesity has been divided 
into two general types, namely, the exog- 
enous and the endogenous. In the exog- 
enous type, the caloric intake is far in 
excess of the body requirements and thus 
fat is stored in the body which, if allowed 
to continue, will cause obesity. For ob- 
vious reasons, treatment in this type 


should not be too difficult. In the latter 
type (endogenous), there is a drop in 
the rate of body oxidation resulting from 
dysfunction or imbalance of one or more 
of the endocrine glands, striking exam- 
ples of this type being the myxedematous 
state, Cushing’s syndrome, and the obes- 
ity seen in Frohlich’s syndrome where 
the basic disturbance would appear to 
be traceable to the pituitary gland. 

Management — As pointed out pre- 
viously, diet is still the basic principle 
in the treatment. Hamff suggests an 
800-calorie diet consisting of carbohy- 
drates, 75 gm., proteins, 70 gm., and 
fat, 25 gm. He further emphasizes the 
importance of giving supplemental vita- 
mins to compensate for the deficiency 
present in any of these reducing diets. 
Such a diet as this or one suggested by 
Evans years ago, consisting of a low 
carbohydrate, high protein, and no extra 
fat intake, is satisfactory. Danowski and 
Winkler 20 feel reeducation in basic eat- 
ing habits essential for permanent reduc- 
tion, that a daily negative caloric balance 
is of secondary importance. 

Control of hunger is undoubtedly one 
of the most difficult problems confront- 
ing the obese patient on a reducing diet. 
For appetite depression, Pelner advo- 
cates the use of benzedrine sulfate and 
atropine sulfate in gradually increas- 
ing doses. He feels that the doses have 
to be gradually increased every two or 
three weeks to prevent any relative tol- 
erance which may develop and prevent 
gradual weight loss. The dosages em- 
ployed were initial doses of benzedrine 
sulfate, 5 mg. three times a day, increas- 
ing gradually over a period of weeks to 
10 mg. three times a day. This was com- 
bined with atropine sulfate, 0.08 mg. 
(Y 750 grain), increasing to 0.24 mg. 
(% 50 grain) three times a day. Pelner 
gave these drugs one hour before each 
meal together in a capsule. 
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Hutton 21 feels that the use of thyroid 
and injections of from 0.5 cc. to 1 cc. 
of anterior pituitary substance twice a 
week is of distinct value, particularly in 
the endogenous type. Kalb 22 studied 
the effects of massage in the treatment 
of obesity and came to some very inter- 
esting conclusions. In a series of -sixty 
cases, forty were placed on a low caloric 
diet and in addition received massage on 
one limb twice a week. The other twenty 
patients were put on no diet but given 
massage alone. The forty patients treated 
with diet and massage to one limb lost 
weight and showed a decrease in the 
circumference of both of the limbs, mas- 
saged and not massaged. The twenty 
patients receiving body massage but on 
no diet did not lose any appreciable 
weight and there was no decrease in cir- 
cumference of the limb so massaged with 
the usual vibrating machine. As a result 
of this study, Kalb has very definitely 
exposed the fallacy of this popular mas- 
sage treatment of obesity. 

The authors still are very definite in 
the opinion that diet is the basic thera- 
peutic measure in the treatment of obes- 
ity. Drugs such as benzedrine, dexa- 
drine , tincture of belladonna, and 
such are certainly of help in controlling 
hunger. The use of thyroid, proloid, 
pituitary substances and the like should 


be limited to endogenous types of obes- 
ity and then used only after careful study 
with proper indications. 
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PHYSICAL MEDICINE 

John S. Coulter, M.D. 


Methods of Crutch Management 

Deaver and Brown 1 state that the 
modern crutch walker can become effi- 
cient on crutches if he is willing to fol- 
low a program, step by step, under the 
direction of the instructor, amassing sim- 
ple knowledge, using common sense in 
the application of that knowledge, and 


persisting unrelentingly in regular prac- 
tice. 

Since it is not always evident at once 
how long a pair of crutches should be 
and just where the hand bars should be, 
it is wise to begin with a pair of exten- 
sion crutches. An extension crutch con- 
sists of two vertical uprights and one 
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vertical piece containing a series of holes 
which is inserted between the two verti- 
cal uprights and adjusted by means of 
bolts and screws. The hand pieces can 
also be changed, since there are holes 
in the vertical uprights with bolts and 
screws for adjustment. 

Each shoulder crosspiece should have 
a rubber cover over it, since paralysis 
may result if the subject leans too heav- 
ily on the hard wooden surfaces of the 
crutches. 

In order to assume the proper crutch 
position, the subject should take the 
weight of the body on the hands and 
not on the shoulders. 

A rubber tip should always cover the 
base of each crutch to discourage slip- 
ping of the crutch and fear on the part 
of the subject. 

In adjusting crutches, the height of 
the crutches and the level of the hand 
bars are primary considerations. If 
crutches are too long, they force the 
shoulders up and the subject has no 
way of pushing his body off the' floor. 
If crutches are too short, the subject 
leans over too far and stands poorly. 
The height of the crutches and the level 
of the handpieces depend on the extent 
of the disability, the strength of the 
muscles needed for crutch walking, the 
amount of weight the crutches must 
carry, the crutch gajt selected, and the 
skill of the subject in manipulating the 
crutches. 

A large dealer has figured out a short- 
cut method which should be of consid- 
erable assistance to hospital executives 
and physicians, either in fitting crutches 
from stock or in ordering crutches for 
special cases. This dealer has taken an 
average of patients' height and the aver- 
age length of crutches used for a large 
number of cases and finds that the pro- 
portion between a man’s height and the 
length of crutches suitable for him is 


77 to 100. In other words, given the 
height of a patient, the proper length of 
crutches will probably be 77 per cent 
of the height. 

The method Deaver and Brown use 
is to help the subject to stand up against 
a wall as straight and as tall as he can, 
with shoulder girdle relaxed and not 
raised, upper extremities relaxed and at 
sides and heels against the baseboard. 
He may have to be supported. If the 
subject cannot stand up against the wall 
for measurement, he should lie down on 
his back and the measurements should 
be made with just as much care, espe- 
cially with regard to the position of the 
shoulder girdle and upper extremities. 

The procedure is to measure the dis- 
tance from the armpits to the floor. This 
measurement must be considered to in- 
clude the rubber tops of the crutches as 
well as the rubber bottoms. Since shoul- 
der crosspieces are not straight across 
but slightly concave to fit the armpit, 
the measurement must be thought of as 
extending from the center of the shoul- 
der crosspiece. 

If an error is made, it is much better 
for the subject to start with crutches 
which seem a little low than to start with 
ones that are too high, even if the extra 
height is only an inch. 

Walking with crutches involves : 

1. Standing as erect as possible by 
holding a crutch under each arm. 

2. Grasping the crosspieces with fin- 
gers and thumbs. 

3. Straightening the elbows to allow 
the hands to support most of the weight 
of the body. 

4. Moving the crutches forward as 
needed. 

5. At least one straight knee, braced 
or fixed by artificial or surgical fusion, 
to maintain the weight of all or part of 
the body erect during progression. 
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Preparation for crutch walking in- 
cludes (1) a muscle test to discover the 
extent of muscular weakness; (2) an 
exercise program to develop strength in 
the muscle groups necessary for crutch 
walking, and (3) instruction in how to 
stand and balance with crutches before 
taking any steps. 

Everyone has experienced the weak- 
ness and insecurity of balance which 
follow even a few days in bed. When a 
subject is confined to bed or wheel 
chair, his muscles immediately start be- 
coming weaker and smaller, and it is 
only a matter of days before he notices, 
with the greatest chagrin, the weakness 
and flabbiness which result from disuse. 

In view of this weakness and flabbi- 
ness which inevitably follow inactivity, it 
is a mistake to instruct the subject who 
has been bedridden suddenly to stand 
erect and walk without reconditioning 
the muscle groups needed for standing 
and walking. 

Generally speaking, if a subject is in 
bed because of a condition which will 
not produce an orthopedic disability, he 
should exercise as soon as his condition 
permits whether his period of confine- 
ment to bed is expected to be of short or 
of long duration. A group of exercises 
should be carefully worked out on the 
basis of what the condition will or will 
not allow. 

For those who will use crutches, it is 
good medical practice to prescribe an 
exercise program for the specific muscle 
groups used in crutch walking. 

All crutch walkers should learn at 
least two gaits: A fast one, to be used 
in the open for making speed, as is 
needed in crossing a street; and a slow 
one for crowded places, where space is 
limited but balance must be kept as slow 
progression is made. 

Standard Crutch Gaits — Four- 
Point Alternate Crutch Gait — Crutch- 


foot sequence: (1) Right crutch; (2) 
left foot; (3) left crutch; (4) right foot. 

The four-point alternate is the most 
elementary standard crutch gait and 
consists in advancing one crutch, then 
the opposite foot, then the other crutch, 
then the opposite foot, then the other 
crutch and finally the other foot. At all 
times there are three points of support 
on the floor while one crutch is in the air. 

Two-Point Alternate Crutch Gait 
— Crutch-foot sequence : (1) Right crutch 
and left foot simultaneously; (2) left 
crutch and right foot simultaneously. 

This is no more than a speeding up of 
the four-point alternate gait. This is a 
faster gait than the four-point ; in fact, 
there are persons using this gait who can 
walk as fast as an average normal walker 
making good speed. 

Three-Point Crutch Gait - -Crutch- 
foot sequence : ( 1 ) Both crutches and 
the weaker lower extremity ; (2) the 
stronger lower extremity. 

The three-point crutch gait is the one 
in which the two crutches and the weaker 
limb are placed on the floor simulta- 
neously, then the stronger limb, which, 
being strong enough to support the 
weight of the body, needs no crutches. 
This gait is used by those having one 
lower extremity which cannot take full 
weight-bearing and one which can sup- 
port the whole body weight. 

Tripod Alternate Crutch Gait — 
Crutch-foot sequence: ( 1 ) Right crutch ; 
(2) left crutch; (3) drag body. 

If the crutches are placed apart and 
slanted well forward at their lower ends, 
they form the two anterior points of a 
tripod, while the third and posterior part 
of the tripod is formed by the body of 
the patient inclined forward at its upper 
part, with the feet well behind. 

The one essential in bad cases is that 
the tripod should have a large base, and 
the body be sufficiently inclined forward 
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to keep the center of gravity in front of 
the hips. 

Tripod Simultaneous Crutch Gait 

— Crutch-foot sequence: (1) Both 
crutches; (2) drag body. 

The tripod simultaneous gait differs 
from the tripod alternate gait in that 
the two crutches are placed on the floor 
at once. The body is jerked, dragged, 
or slid along the floor. 

The Air Surgeon of the Army, in col- 
laboration with the Institute for Crippled 
and Disabled, New York, where Dr. 
Deaver is medical director, has prepared 
a booklet, “Let’s Walk.” 2 This gives 
the following exercises : 

Preparing the Triceps — From a 
hand-on-chest position, extend arms for- 
ward, sideward, and upward. Try to 
touch the ceiling and the walls. 

Though you may be in a full-body 
cast, push yourself up as far as possible. 
Tense upper arms. 

* If you are in a leg cast, push yourself 
into a sitting position. Tilt body backward 
slightly with palms beside and behind 
you. Stiffen arms. Relax. As strength 
returns, put a box or book under each 
hand to give you some altitude. 

Exercise the triceps while sitting on 
side of bed or in wheel chair. Grasp 
mattress or chair arm firmly, stiffen 
arms, and lift body upward as far as 
possible. 

Preparing the Finger Flexors — 

Spread fingers wide and practice tight- 
ening the fists. 

Stretch out on your back. Raise arms 
up and grab top bed rail. Tighten fists 
and squeeze. 

A sandbox is a hand}' gadget. 'Lightly 
grab a handful of sand and then let it 
filter through your fingers. 

Create finger power by squeezing a 
tennis or hard rubber ball. Tt’s an old 
prize fighter’s trick and very helpful. 
Give each hand equal time. 


Preparing the Quadriceps — While 
in lying position, tense thigh muscles of 
strongest leg. 

After raising your knge, straighten leg 
as stiffly as possible. Hold it a minute 
before resuming original position. 

Sit on the side of your bed and raise 
the leg until it is straight out in front 
of you. Be certain the knee cap is tight. 
Relax. Bring leg down. 

Another way to tone up the quadri- 
ceps : Put some sand in a bucket, hang 
the bucket over your ankle, and lift. Add 
more sand each day. 

Preparing the Abdominals — If you 
are in a body cast, raise head and shoul- 
ders off the pillow for at least 8 inches. 

Assume the horizontal position. Set 
palms on thighs. As you slowly elevate 
your trunk, start “walking your fingers” 
towards your knees. 

On your back again. Clasp hands 
behind head. Lift torso off the bed about 
10 inches. 

Bring both legs up straight and close 
together, lower back flat. 

Turn torso to left and grasp left bed 
rail with right hand. Turn torso to the 
right and grasp right rail with left hand. 

Crutch Walking Don’ts — Certain 
practices must be avoided for good crutch 
walking. Remember these and prevent 
accidents : 

Don’t carry your weight on armpit 
rests ; let the hands and hand grips take 
care of this. The armpit rest is to bal- 
ance the upper part of the crutch under 
your arm. Pressure under the armpits 
can cause damage to nerves and may 
result in crutch paralysis, the most com- 
mon of which is wrist drop. Don’t hunch 
shoulders. 

Don’t overpad armpit rest; there is 
no need for this since the rests should 
not carry your weight. 

Don’t have crutches too long. Correct 
length prevents too great a spreading of 
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the props and preserves balance. Don’t 
swing the crutches out ; move them 
straight ahead. 

Don’t take top long a step. You may 
lose balance and fall. 

If tips are worn, exposing wood, get 
replacements quickly. 

Don’t turn your feet out. Keep them 
straight — and go forward. Don’t use 
crutches or canes without rubber tips. 
You may topple over. 

Low-Back Pain 

Functional Decompensation — 
Hauser 3 states that low-back pain is 
frequently due to an imbalance between 
the demand made on the back and the 
capacity of the back to do the work 
required of it. In addition to the symp- 
toms of low-back pain, fatigue, soreness, 
and stiffness in the back, the decompen- 
sated back has an altered posture. The 
normal dorsal and lumbar curves are 
increased. The lumbosacral angle is 
more acute, increasing the shearing force. 
The body sags, putting strain at the 
lumbosacral and sacroiliac joints, with 
the resulting inflammation of these joints. 

A cast can be applied to correct the 
position, decrease the strain on the lum- 
bosacral and sacroiliac joints, and in- 
crease the capacity of the back. 

Application o£ Cast 

A. Forward bending of body at hips. 

1. Lumbar curve straightens. 

B. Extension. 

1. Lengthens body and decreases curve. 

C. Cast fixes pelvis and lumbar spine. 

D. Body always assumes upright position 

(self-righting reflex of Sherrington) . 

E. Corrected lumbar curve fixed. Self- 

righting reflex converts cast into an 
active corrective force against the 
dorsal kyphosis. 

F. Power in muscles of abdomen and back 

developed through maintaining up- 
right position in corrective cast. 

G. Weight is transmitted through cast 

from dorsal spine to pelvis. Strain 


released on lumbosacral and sacro- 
iliac articulations. Permits inflam- 
mation to subside. 

After full benefit from the plaster 
brace has been attained, the patients are 
advised to avoid strain from lifting, 
standing, or sitting and to arrange for 
rest periods during the day; instruc- 
tions are given in corrective and restora- 
tive exercises. For particular cases, heat, 
traction, analgesics, or other specific 
treatment is prescribed. 

EXERCISES 

First Series 

Principle: That exercises be in accord with 
normal function of back, which is to maintain 
the erect position. 

Each exercise must start and end with cor- „ 
rect standing position. 

Full inspiration is advised at beginning of 
each exercise. Expiration upon completion of 
exercise. 

Raise arms — anteriorly — overhead and 
lower. 

Raise arms — laterally — overhead and lower. 

Bend trunk to right at waist and return — 
repeat to left. 

Bend trunk forward at hips, maintain ex- 
tended position of back and head, return. 

Raise leg extended optimum distance and 
rhythm, maintaining erect position; re- 
peat to the right, left, forward, sideward, 
backward. 

Second Series 

Examples of exercises suggested for develop- 
ing strength. 

Lie on back, arms folded on chest, come 
to a sitting position, 

A. Lie on back, raise one leg and lower; 

repeat with other leg. 

B. Raise both legs and lower, back must 

be held flat throughout exercises A 
and B. 

Push-up — keep abdomen firm and back 
straight. 

Third Series 

Physiological Exercises. 

Normal gait : Body held erect. Propulsion 
carried out by heel-toe gait. A properly 
fitted shoe with low, broad heel, flexible 
shank, and Hauser bar is worn. 
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The etiology of a functional decom- 
pensation of the back would be depend- 
ent on all factors that increase the load 
or decrease the strength. Since the nor- 
mal function of the back is to hold the 
upright position, prolonged sitting or 
prolonged standing would be the most 
common way to increase the load. De- 
bilitating diseases would cause a decrease 
in capacity. Poor hygienic conditions, 
lack of exercise, insufficient fresh air, 
and sunshine, and inadequate diet would 
also be contributing factors to a func- 
tional decompensation. The combina- 
tion of an increased load with decrease 
in strength would tend to make the de- 
compensation come about more rapidly 
and cause it to be more severe. The 
most usual cause in Hauser’s experience 
is long sitting and long standing in indi- 
viduals who have poor muscle tone due 
to lack of proper exercise. They get 
insufficient rest so that the muscles are 
always tired, and they get inadequate 
exercise to keep up their strength. Since 
this is a fatigue condition, anything that 
would cause fatigue would be a factor. 
A frequent cause of fatigue in people 
with low-back pain is nervous fatigue. 
The constant worry and insomnia asso- 
ciated with nervous strain increase the 
fatigue and contribute toward the decom- 
pensation. 

In the consideration of low-back pain 
from the standpoint of the general sur- 
geon, Moore 4 stresses the following 
points: For acute lumbosacral strain, 
the recumbent position usually gives 
relief, lying on the back or the sound 
side of the body and thighs slightly 
Hexed, a pillow between the knees, 
and some form of heat to the affected 
part. Add to this a firm mattress and 
you have good treatment. The referred 
pain in the leg will disappear as the 
back improves. They should be kept in 
bed as long as movement causes pain. 


On arising, they will be more comfort- 
able with a tight binder and should con- 
tinue heat in some form. Later, stoop- 
ing and bending exercises just short of 
inducing pain are encouraged. The ma- 
jority of these cases show no roentgeno- 
graphic evidences of injury. 

For postural lumbosacral strains, local 
heat gives patients most relief. The pen- 
dulous or relaxed abdominal wall should 
wear an abdominal support. Other pos- 
tural corrections should be referred to 


the orthopedist. , . 

With facet syndrome, sudden pain m 
the lumbosacral back may be due to a 
slight subluxation of one or both inferior 
articulating processes of the fifth lum ar 
vertebra. These respond amazingly to 
manipulative measures. The proce- 
dures recommended are given in detail. 

Patient lies flat on his back on a firm 
table and braces himself by holding the 
sides of the table. The operator, stand- 
ing at the foot of the table, flexes the 
patient’s hip and knee joints while grasp- 
ing the ankle. The patient is then asked 
to give a violent kick, at which time the 
physician pulls strongly on the ankle m 
the line of the body. If Pjoperly syn- 
chronized, the maximum force is ob- 
tained when the leg is m full extension. 
Five to ten kicks may be required de- 
pending on the amount of relief from 
pain and freedom of hip flexion. T 
kicking and pulling P^ce ? 

thrust of the sacrum on the fifth lumb r 
vertebra in the opposite direction to 
which the slipping has occurred Heat 
and rest for a few days complete the 
treatment with admonition to avmd 
movements that cause pain, 
to four weeks, stooping and bending 
exercises are recommen e 

For sacroiliac strain, rest on a firm 
A form of heat, and a 

“rcU-ion is nod _t. 
Patients arc likely to be more comfort- 
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able on the back with a pillow under and 
between the knees. Patients are allowed 
up when the upright position does not 
cause pain. A firm binder or belt around 
the pelvic girdle affords some comfort. 
They should continue with intermittent 
use of heat. The recommendations for 
stooping and bending exercises are the 
same as in lumbosacral strains. 

Contracture of the fascia lata has been 
suggested as a common cause of low- 
back pain. 

A high percentage of relief is reported 
by simple division of the iliotibial band 
above the great trochanter. 

For lumbago, the treatment is heat, 
massage, and early activity. 

Backache in Soldiers — According to 
Fox , 5 during the past two years the 
orthopedic and the psychiatric sections 
of a general hospital have collaborated 
to an increasing extent in the attempt 
accurately to evaluate and appropriately 
to treat soldiers complaining of backache. 
The orthopedists were early aware of the 
fact that the quality of the patient’s de- 
sire for recovery was often a more im- 
portant factor in determining his return 
to effective duty than the extent of the 
actual organic changes in his spine as 
demonstrated by roentgenographic ex- 
aminations. The degree of incapacity 
was often considered to be out of pro- 
portion to the actual orthopedic findings 
and the psychiatrist endeavored to con- 
sider the patient’s complaints in the light 
of his personal attitudes, especially as 
they affected his service in the Army. 
Although a few of the patients made the 
most of their symptoms for personal 
reasons, out-and-out malingering was 
rare and even the well-known hysterical 
“soldier’s back” was encountered infre- 
quently. Nearly all of the patients were 
returned to duty and such follow-up in- 
formation as is available indicated that 
most of them remained on a duty state 


after returning to their units. The ortho- 
pedist in charge of the patients with back 
complaints concluded that in more than 
half of the men personal factors were of 
greater significance in the production of 
the disability than whatever orthopedic 
findings could be demonstrated. During 
the past few months all of his patients 
complaining of backache have been re- 
ferred for psychiatric consultation. 

The orthopedist in charge of the pa- 
tients with backache in an Army Gen- 
eral Hospital overseas requested a psy- 
chiatric consultation on every man ad- 
mitted to his service over a period of 
several months. After the orthopedic 
and psychiatric observations had been 
recorded, an approximate evaluation was 
made of the relative importance of these 
factors in each case, and at the same 
time the relative prominence of these 
factors as they appeared in any one pa- 
tient was compared to what was encoun- 
tered generally among the entire group 
of patients under consideration. The 
patients were divided into three groups, 
depending upon the severity of the fac- 
tors present. Almost all of the patients 
(constituting the first two groups) were 
returned to duty as improved. All of 
the patients who were returner! to duty 
had been given several weeks of po$~ 
tural treatment - -an active type of 
physiotherapy which was carried out by 
trained physiotherapist s. 

The value of this type of treatment iti 
the improvement of personal attitude as 
well as posture is discussed in connection 
with case illustrations from the various 
groups. The embryologic development 
of the erect posture is indicated and the 
intimate association in early childhood 
of the struggle toward independence and 
the attainment of the capacity to stand 
and walk is stressed. This is followed 
by illustrations from colloquial language 



PHYSICAL MEDICINE 


337 


showing that the adult retains a sense 
of the symbolic importance of posture. 

Further cooperation between orthope- 
dists, psychiatrists, and physiotherapists 
is urged for the successful treatment of 
soldiers with backache. 

Rhizomelic Spondylosis 

Rhizomelic spondylosis (Marie-Strum- 
pell arthritis), as the name implies, is a 
disease of the spine and root joints. 
Baker 6 states that experience has shown 
that atrophic arthritis does not respond 


carry out the physical therapy, it was 
necessary to develop apparatus to help 
correct deformities, to help maintain the 
correction, and to prevent unnecessary 
discomfort to the patient during the treat- 
ment. If any real benefit is to be derived 
from physical therapy measures, the pa- 
tient must be relaxed and comfortable 
during the treatment. The patient with 
Marie-Strumpell arthritis usually has 
fixed deformities and is difficult to han- 
dle on the ordinary treatment table, 
especially when in the prone position. 



Fig. 1- — A gatch bed with a latex mattress and a fracture board. The fracture board is hinged 
to conform to the adjustable bed, and hyperextension of the spine is obtained by placing the 
patient's head toward the foot of the bed. (Baker, I, D. : Arch. Phys. Med. 26: 391 (July) 1945.) 


to roentgen therapy. The fact that rhizo- 
melic spondylosis does respond to small 
doses of ray therapy is at least indicative 
that the cellular changes in this disease 
are of different nature from those in 
atrophic arthritis. 

As a rule, no corrective measures ai'e 
attempted until all studies are com- 
pleted and roentgen therapy has been 
given. The ray therapy gives early alle- 
viation of pain with relief of muscle 
spasm and allows more rapid and less 
painful correction of the deformities. On 
relief of symptoms or after completion 
of one series of roentgen ray treatments, 
corrective measures are started and phys- 
ical therapy measures are begun. To 


It was found that an operating table 
head rest, which is adjustable in all 
directions and which has attached shoul- 
der supports, could be used to advan- 
tage in overcoming this* difficulty. (A 
baseball catcher’s mitt makes a fairly 
satisfactory substitute for the head rest. 
With the baseball mitt, sandbags are 
used to support the shoulders.) 

To add to the patient’s comfort when 
he is in a supine position and to aid in 
correcting deformities, a hinged frac- 
ture board similar to that shown in 
Fig. 1 was prepared to fit the treatment 
table. 

Fig. 2 shows exercise equipment 
which was designed to aid in the Qorrec-' 
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tion of contractures in the anterior por- which the hyperextension forces act to 
tion of the shoulder girdle, the thoracic correct the flexion deformity of the spine 
cage, and the abdominal wall and to help and to increase the excursion of the 
in developing the posterior shoulder thoracic cage. 

girdle muscles and the thoracic bundles Swaim outlined the orthopedic treat- 
of the sacrospinalis muscle. In using ment of ankylosing spondylitis and re- 



to aid the tort e n c tion r nf e rnJ?t Par t tUS d ? s!g " ed t0 prevent hyperextension in the lumbosacral area; 
cage and the abdominal mi l e ln .* e a f lt * nor P° rti <® of ‘he shoulder girdle, the thoracic 


the apparatus, the patient stands against 
the wall pad and fixes the pelvis with 
the gluteal and lower abdominal muscle. 
The body strap is fitted snugly across 
the back and acts as a fulcrum over 


ported the end results in 106 cases. He 
pointed out the necessity of maintaining 
correction of the deformities with some 
form of support. As a substitute, a brace 
was developed. 
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As tiie statistics show, the best results 
are obtained in the early stage of the dis- 
ease. Experience with the combined 
therapy indicated that better results are 
obtained if the patient is hospitalized 
until full correction of the deformities 
is obtained and early signs of return of 
normal muscle power have appeared. 
Repeated hospitalization at three- to six- 
month intervals serves to stimulate the 
patient’s interest in his home therapy 
and has been of benefit in morale build- 
ing, which is so necessary for patients 
with this type of chronic disease. 

From some of the follow-up roentgen 
ray studies, it appears that the therapy 
has had a deterrent effect on the disease, 
in that there are signs of revasculariza- 
tion and retrabeculation in the subchon- 
dral areas about the sacroiliac joints in 
patients treated during the early stage 
of the disease. Repeated determinations 
of the sedimentation rate, when carried 
out, have shown a consistent return 
toward the normal. Certainly the com- 
bined therapy has been of great help in 
rehabilitating victims of this obstinate 
and difficult disease. 

Physical Therapy — Heat : Diathermy, 
infrared ray treatment or use of wet compresses. 

Massage and passive exercise to obtain re- 
laxation and release contractures. 

Active exercise to relax anterior part of. 
shoulder girdle, thoracic cage, and abdominal 
and hip flexor muscles, and to develop posterior 
part of shoulder girdle and sacrospinalis mus- 
cles. 

Swimming with effort at arching back. Deep- 
breathing exercise. 

Postural training. 

Treatments given twice each day. 

Rationale: Relieve muscle spasm. Correct 
deformities and develop weak muscles to main- 
tain corrections. Increase vital capacity. Im- 
prove posture. 

Parietal Neuralgia — McDonald 7 
states that parietal neuralgia is induced 
in the great majority of cases by some 
pathologic process or by pressure on the 


spinal nerve root, usually at the point 
where it emerges from the intervertebral 
foramen. The commonest cause in older 
patients is undoubtedly a hypertrophic 
arthritic process of gradual encroach- 
ment on the foramen. In younger pa- 
tients the question of postural strains 
must be considered. Structural scolioses, 
injuries and tumors of the bone may be 
readily recognized, but functional scoli- 
osis may escape notice. This will only 
be seen by careful examination of the 
patient’s back and posture. Any com- 
plete physical examination must include 
careful observation of the patient’s back, 
preferably with the patient standing in 
his bare feet. 

Treatment of parietal neuralgia de- 
pends upon the process which has caused 
it. In the arthritic patient, the use of 
heat and massage over the affected area 
will be of value. Limitation of the move- 
ment of the spine by adequate braces 
may be useful and roentgen therapy to 
the spine has apparently been beneficial. 
Avoidance of prolonged walking and 
standing and a period of recumbency 
in a firm bed may be useful from a 
therapeutic viewpoint and also as an aid 
in diagnosis. In younger persons, espe- 
cially those of asthenic type, the use of 
graduated postural exercises is of chief 
importance. By their use, muscular tone 
is improved, and ligamentous strain is 
relieved. Marked improvement of periph- 
eral circulation is frequently seen in 
association with deep - breathing exer- 
cises, and an improved position and cir- 
culation of the abdominal viscera often 
alleviate the indefinite gastrointestinal 
symptoms of which these patients com- 
plain. A short lower extremity may be 
corrected with a lift in the heel sufficient 
to cause the pelvis to be level and to 
restore the symmetry of the spine, thus 
overcoming the mechanical basis for 
strain. Adequate rest is also beneficial. 



340 


PHYSICAL MEDICINE 


Shoulder Periarthritis — The typical 
case of periarthritis, or frozen shoulder, 
according to Lippmann , 8 commences with 
a mild ache in the shoulder or arm, 
which grows inexorably worse and is 
accompanied by progressive stiffness. 
The pain grows in intensity, becoming 
almost insufferable, and the stiffness 
slowly increases to the point of almost 
complete scapulohumeral fixation. After 
months of growing distress (often in- 
creased by scalene spasm and pain down 
the arm), the pain starts to abate and 
shoulder motion begins to improve. Un- 
dulant progress continues until the shoul- 
der is again clinically normal. During 
the period when the disease is progress- 
ing, the pain dominates the picture. In 
the period of improvement, stiffness is 
the most prominent complaint. 

The typical clinical aspects of peri- 
arthritis, or frozen shoulder, shows that, 
though its duration is unpredictable,, the 
condition almost invariably terminates 
spontaneously in complete recovery. 

Surgical investigations on more than 
thirty cases of frozen shoulder have re- 
vealed that at least in most instances 
the subdeltoid bursa and underlying mus- 
culotendinous cuff are not involved and, 
instead, tenosynovitis of the long biceps 
tendon and sheath is consistently en- 
countered. 

Adhesive tenosynovitis extends from 
the sheath into the outer quadrant of the 
shoulder joint proper, but the entire 
inflammatory process subsides sponta- 
neously when the tendon becomes firmly 
attached to the bicipital groove and its 
motion is so obliterated. 

The pathologic sequence underlying 
periarthritis provides a guide for the 
administration of conservative therapy 
and suggests a simple surgical approach 
when more rapid cure is desired. 

The pain and spasm seen in calcifica- 
tion of the tendon cuff of the shoulder, 


Howorth 0 states, may be relieved in 
some cases, especially the acute ones of 
short duration, by any one of several 
treatments. 

Heat , in the form of a lamp, hot-water 
bag, electric pad, or hot packs, may pro- 
vide some relief. Short - or long-wave 
diathermy may* relieve some shoulders, 
and may even he followed by absorption 
of the calcareous material in the early 
acute ones. However, an acute shoul- 
der, with inflammation of the bursa, or 
tension in the tendon, is often made 
worse by heat. 

Cold is usually more comforting than 
heat, especially in the very acute cases. 
Ice packs may* he used, hut ethyl chlo- 
ride spray , as reported by Kraus, is 
usually more effective. 

Massage of the bursal region is likely 
to increase the pain in mo>t eases, though 
gentle massage of the adjacent muscles 
may be used to maintain muscle tone. 
Manipulations or stretching usually in- 
creases pain an<I spavin, and often does 
more harm than good. 

Exercises are of great value, and arc 
the most important of the various physi- 
cal therapeutic measures. 

The pendulum exercises are the sim- 
plest, easiest, and least painful; they 
should be done with the arm in flexion 
and hanging loosely, /. v,, with the trunk 
flexed, or with the subject lying prone 
upon a table with the arm over the side, 

Aspiration , irrigat u up < >r puncture 
of the calcified area may give relief, 
chiefly by the release of tension. 

Electric Muscle Stimulation 

Experiments were carried out by 
Wehrmaeher* Thomson, and I lines 10 
on denervated gastrocnemius muscles of 
albino rats in order to determine the 
conditions under which electrical stim- 
ulation would most effectively retard 
atrophy. The results of this investi- 



PHYSICAL MEDICINE 


341 


gation clearly indicate that the atrophy 
of muscle following denervation can be 
appreciably retarded by electrical stim- 
ulation. The effectiveness of the treat- 
ment appears to depend on the extent 
to which tension is developed by the 
muscles during their treatment. The 
duration of an effective period of treat- 
ment can be very short if the muscles 
are stimulated under conditions which 
permit the development of maximal iso- 
metric tension. The most important 
factor in treatment would appear to be 
the quantity of tension developed rather 
than the particular kind, frequency or 
phase pattern of the electrical stimuli. 
In some respects the retardation of atro- 
phy by electrical stimulation suggests an 
analogy to the charging of a wet stor- 
age cell. 

That electrical stimulation, resulting 
in a conservation of a large mass of 
functional tissue is supported by the 
findings that such muscles possess nor- 
mal water contents and increased con- 
centration of creatine, and are stronger 
than their untreated controls. However, 
such muscles are stronger because of 
their greater mass rather than because 
of any improvement in the functional 
capacity of the tissue itself. The results 
confirm those of Fischer in the observa- 
tion that electrical treatments adequate 
to retard atrophy fail to check the grad- 
ual loss of strength per unit mass of 
tissue which occurs after denervation. 

It is believed that these findings offer 
some suggestions for the selection of an 
effective regimen for the treatment of 
muscles after peripheral nerve injuries. 
In general, the most effective stimulus 
modality should be the one which causes 
the development of the greatest amount 
of tension by the muscles. The findings 
point out the futility of employing stim- 
uli which elicit only feeble contractions 
and suggest that the effectiveness of the 


treatments would be independent of the 
kind and frequency of the electrical 
stimuli employed, provided comparable 
amounts of tension were developed by 
the treated muscles. The muscles to be 
treated should be weighted or restrained 
in a manner which will allow the great- 
est amount of stretching permitted 
within physiologic limits. The total num- 
ber of the stimuli can be small and the 
duration of the treatments can be brief. 
Nothing would appear to be gained by 
prolonging the treatments beyond a cer- 
tain minimal duration. On the other 
hand, the prolongation of the periods of 
treatment to the point of causing a con- 
siderable degree of fatigue in the muscles 
appears not to be deleterious. The effec- 
tiveness would appear to depend on the 
frequency with which the treatments are 
given. It is obvious that all of these 
optimal conditions cannot be realized in 
any given therapeutic regimen. Some 
modifications must frequently be made 
for the comfort of the patient, but, when 
these are made, it can be anticipated 
that less effective retardation of atrophy 
will be found. It is believed that the 
investigators who have reported nega- 
tive results with electrical stimulation 
either failed to employ stimuli of suffi- 
cient intensity or did not provide opti- 
mal stretch conditions for the develop- 
ment of maximal isometric tension. 

Jackson and Seddon 11 state that for 
many years the role of electrical stim- 
ulation in the treatment of Jower motor 
neuron lesions has been the subject of 
lively controversy; and since the be- 
ginning of the war interest in this form 
of treatment has been quickened by the 
occurrence of thousands of cases of pe- 
ripheral nerve injury. The results of 
animal experiments and of observations 
in man, though at times conflicting, are 
now consistent enough to warrant the 
formulation of certain conclusions. 
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It has been proved experimentally 
that the wasting of denervated muscle — 
a process prejudicial to recovery — can be 
prevented to a considerable extent by 
regular electrical stimulation of the mus- 
cle with stimuli of long duration, such as 
are provided by a galvanic battery. 

A fluid displacement method was used 
to measure the volumetric changes in 
the hand in cases of ulnar paralysis, 
some treated with, others without, gal- 
vanism. It was found that the appli- 
cation of ninety stimuli daily for six 
days a week was almost wholly effective 
in preventing wasting except during the 
weeks immediately following denerva- 
tion, though even during this period 
such treatment reduced the rate of wast- 
ing. The stimuli were strong enough 
to produce a brisk contraction, and were 
given at the rate of thirty a minute, 
with an interval of one minute between 
each group of stimuli to permit recovery 
from any possible fatigue. 

There was no evidence that electrical 
stimulation increased muscle volume, and 
hence it is important to start treatment 
as soon as possible, since whatever has 
been lost through delay cannot be re- 
gained. 

There is no doubt that in ulnar paral- 
ysis daily galvanic stimulation is well 
worth while, and that the treatment 
should be continued until voluntary 
power returns. It is not yet known 
whether galvanism is equally effective in 
preventing wasting in large masses of 
muscle, since a tolerable stimulus does 
not affect all parts of a large muscle 
mass equally, the deep fibers tending 
to escape altogether. 

Bell’s Palsy — Pickerill and Picker- 
ill 12 state that in Bell’s palsy, it is said 
that 75 per cent of cases recover spon- 
taneously, and therein the authors think 
lies the cause of lifelong disfigurement 
for many people. It seems to be always 


hoped, sometimes presumed, that the 
particular case in hand is or will be 
one of the seventy-five, in spite of the 
fact that there is often no means of 
knowing if it will turn out to be so. 
Bell’s palsy should rather be regarded 
from the point of view of those who do 
not recover spontaneously, and say that 
in 25 per cent of cases the present usual 
line of treatment results in complete 
failure and the patient is permanently 
disfigured ; this is a more arresting 
point of view, and is likely to result in 
a considerable diminution of such fail- 
ures. In every fresh case of Bell’s palsy, 
the authors suggest that it should be 
assumed not that it will probably get 
well if little or nothing is done, but that 
it is possibly one of the twenty-five 
which will not recover by itself, and 
measures should be taken accordingly. 

Probably the chief factor in nonrecov- 
ery of what should be the temporarily 
paralyzed muscles is their immediate 
and continued overstretching by the non- 
paralyzed muscles of the opposite side of 
the face. A common method of attempt- 
ing to overcome this is by the use of a 
hook in the corner of the mouth attached 
by a loop to the ear; but, as will be 
shown, this is often worse than useless. 
A more simple and effective method of 
restraining the overaction of the mus- 
cles of the sound side is by means of 
strapping. It is applied thus : 

The Strapping Method — The lower 
half of the paralyzed side is first smeared 
thinly with vaseline or oil. Two strips 
of half or three-quarter inch strapping 
are then applied to the clean sound side 
on a level with the upper and lower lips, 
starting about three-quarters of an inch 
in front of the ear. The sound side is 
pushed across to the paralyzed side, and 
while in this position the other ends of 
the strapping are firmly stuck down to 
the mastoid process on the paralyzed 
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side. Very adhesive rigid strapping must 
be used — not elastoplast. The strapping, 
once on, must be left indefinitely on the 
sound side. If it is removed, the skin 
becomes sore and there is difficulty in 
reapplying it firmly; moreover, the pa- 
tient is discouraged from persisting with 
the treatment. When it gets soiled, an- 
other piece may be placed on top of it, 
and only in some real necessity should 
it be removed, gently, by the surgeon 
or nurse, with the aid of a solvent, and 
reapplied immediately. Nonadhesion to 
the paralyzed side is necessary in order 
to avoid the possibility of a pull on the 
paralyzed muscles and so that gentle 
massage may be given ; also so that the 
patient may endeavor to make voluntary 
movements of the affected side in front 
of a mirror at the end of a week or ten 
days. The latter method is probably the 
most effective that can be employed to 
.aid recovery, but it must be done while 
the normal side is out of action. That is 
to say, condition must be such that the 
only thing the paralyzed orbicularis oris 
or zygomatic muscles have to do is to 
respond, even if ever so feebly, to the 
will to contract; they must not be con- 
cerned also with opposing the pull of 
the muscles of the opposite side. The 
probable reason why massage and exer- 
cises are so often ineffective is that in 
the early stage of recovery the muscles 
are overpowered with work by having 
two jobs to do at once and, again becom- 
ing overstretched, anything gained is 
soon lost. 

Electrical Measures — During the third 
week, if recovery is not obvious, the 
muscles may with advantage be stimu- 
lated with weak faradic currents. Mini- 
mal doses only should be used — just 
sufficient to cause visible contractions in 
the orbicularis and zygomatic muscles. 
The aim should be just to maintain tone 
and not to tire the muscle with violent 


contractions. A current which causes 
any painful sensation is much too strong, 
and will do harm. The current should 
be tried first on the operator himself 
and then on the sound side of the patient 
before being applied to the paralyzed 
muscles. If a current which causes 
contraction on the patient’s sound side 
causes no contraction on the paralyzed 
side, no attempt should be made to pro- 
duce contraction by using a stronger 
current. Short daily treatments with very 
weak current should be ordered. The 
strapping should be kept on and above 
treatment continued indefinitely. It may 
be for only a week or two, but it may 
be for two or three months. The patient 
must be handled very strictly, and be 
impressed with the serious risk of taking 
the strapping off even for one occasion, 
no matter how seemingly important it 
may be. 

Injuries of the Brain, Spinal Cord, 
and Peripheral Nerves 

Physical and mental rehabilitation of 
patients who have received a cranio- 
cerebral injury, according to Scarff , 13 
requires good judgment and skill. The 
patient must be encouraged in every way 
to think that the injury has been only 
a slight one. Terms like “concussion of 
the brain” and “compound fractures of 
the skull” must be absolutely forbidden, 
and, in the presence of the patient, such 
simple terms as “bump on the head” 
and “cut on the head” substituted. Lum- 
bar punctures in conscious patients are 
usually unnecessary and are particularly 
to be avoided. They add little useful 
knowledge, and have little therapeutic 
value, and leave a deep and bad psycho- 
logical scar. An arbitrary period of bed 
rest for two to three weeks, as was for- 
merly practiced, is no longer approved. 
Instead, as soon as the patient feels able 
to sit up or go to the lavatory, or to 
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have his meals, he should be allowed to 
do so. He should be encouraged to par- 
ticipate in the care of his room and his 
own person. Physical therapy, includ- 
ing passive motion, baking, massage, and 
electrical stimulation, should be directed 
to paralyzed limbs. 

Recovery of function in extremities 
and sphincters after severe spinal injury 
may require weeks or even months. If 
meticulous care of the skin, bladder, and 
limbs, including massage, passive motion 
of joints, and corrective splinting, be 
maintained, many seemingly hopeless 
cases will recover a great measure of 
useful function. 

Peripheral Nerve Injuries — Physi- 
cal therapy should be instituted about 
the third week after suture. This should 
include daily massage, to improve cir- 
culation ; passive and active motion to 
keep joints, tendons, and muscles sup- 
ple; and galvanic stimulation, applied 
directly to individual denervated mus- 
cles, to preserve the contractility of 
muscle element and to prevent the atro- 
phy of disuse. The minimum effective 
galvanic stimulation consists of thirty 
contractions of each paralyzed muscle, 
repeated three times daily, three days 
each week. More frequent stimulation 
is, of course, desirable. 

Splints should be used as needed to 
reinforce weakened or paralyzed muscles 
and prevent contractures ; but these 
splints should be of such a type as to 
allow free, voluntary, and passive move- 
ments of all joints. If plaster-of-paris 
splints are used, they should be worn 
only at night, and left off during the 
daytime, and the patients encouraged to 
carry out maximum passive and active 
movements during his waking hours. 

Rest 

Pemberton , 14 in discussing the use of 
rest in convalescence, states that the 


term rest should not connote mere in- 
activity in a physical sense ; it is, rather, 
a phase of the physiologic life of a tissue, 
organ, or entity under which certain 
essential processes can occur, not only 
in regard to repair but also in regard to 
normal “living.” This concept of rest 
is widely unappreciated by practitioners 
in general. The propriety or relevance 
of rest in a given disease bears no neces- 
sary relation to the absence of signs of 
fatigue, either subjective or objective. 
This point is of major importance, and 
ignorance of it explains some of the 
failures to utilize it constructively. 

Rest is usually prescribed to an exces- 
sive or inadequate extent. One needs 
but to go to homes for incurables to see 
exemplified the physiologic consequences 
of uncritical bed rest. Perhaps the most 
conspicuous features of excessive inactiv- 
ity have to do with circulatory inade- 
quacies in both the blood vascular and 
the lymphatic systems, owing to loss of 
the accessory influences normally result- 
ing from muscular contraction. Tissue 
edema, atrophic skin, and complete dis- 
placement of muscular tissue to some 
abnormal sites are common findings and 
illustrate extreme consequences of appar- 
ently minor deviations if they are allowed 
to persist. 

More effective results would follow 
the prescription of rest if, instead of a 
blanket recommendation of rest, the pre- 
scription were made to specify the indi- 
vidual components which constitute it. 

Conditioned rest is not negation of 
activity; as such, it could be harmful in 
many ways. In rheumatoid or atrophic 
arthritis, unconditioned rest may lead to 
ankylosis unless controlled. Conditioned 
rest in most cases should include some 
form of physical therapy, such as pos- 
tural exercise. 

Properly conditioned rest in bed: (a) 
Promotes passage of tissue fluids into 
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the vascular channels; ( b ) promotes 
opening of peripheral capillaries because 
of warmth induced by the bedclothes; 

( c ) promotes relief from static strains 
incident to maintenance of erect posture ; 

(d) promotes relaxation of the nervous 
system ; ( e) allows ptosed organs to 
assume proper position and function ; 
(/) reduces the metabolic load, and (g) 
permits settlement of metabolic defi- 
ciencies. It should be added that faulty 
posture may operate disadvantageous^ 
even in bed (see Service Volume, 1944) 
and, when present, needs attention and 
gentle measures of correction. 

Replacement therapy often achieves 
striking, beneficial results in several hor- 
monal fields. Unfortunately, the achieve- 
ment of replacement therapy is by no 
means as simple as it 'sounds. Deficits 
may be suspected or known, but specific 
replacements may not be available for 
use. The whole chain of endocrine activi- 
ties may be involved, from the pituitary 
to the adrenals and gonads, and it may 
be impossible to evaluate the predomi- 
nantly active or depressive factors chiefly 
concerned. It is here that a critical use 
of rest in a strictly conditioned sense 
has been shown to have signal value. 
Indeed, from the clinical standpoint, the 
statement can he made that at present 
the only successful conservative approach 
to such multiple imbalance must be sought 
in the use of rest, with or without certain 
accessory factors which often condition 
or enhance its usefulness. 

It is important to point out that physi- 
ologic rest may not be possible of inau- 
guration or final achievement without 
pharmacologic assistance. The excited 
psyche and conditioned reflexes of the 
state under discussion will not return to 
normal quickly. Elevated nervous activ- 
ities are usually in part defense mech- 
anisms and are more easily aroused than 
allayed. 


In this connection it may be well to 
mention that the use of “tonic” medica- 
tion often has significant value in con- 
junction with gentle sedation in institut- 
ing a program of conditioned rest. Many 
clinicians feel that the administration of 
strychnine or mix vomica coinciden- 
tally with the sedatives is antagonistic 
pharmacologic practice. This is not the 
case, however, provided the dose of 
each is small. 

There are some accessory habits and 
activities, accepted as part of normal 
living, which prevent or postpone oper- 
ation of the favorable influences dis- 
cussed. One of these is the use of tea 
or coffee, which are often allowed almost 
ad lib. It is important to realize that 
from the physiologic standpoint, drugs 
such as caffeine, nicotine, theine, and 
even theobromine make drafts or exces- 
sive demands on many kinds of tissue, 
especially perhaps the nervous. Such 
drafts may be as significant as excessive 
physical activity and may completely 
prevent the normal, not to say the re- 
storative, influence of rest. 

One needs only to be reminded that 
small doses of nicotine operate like 
acetylcholine to stimulate all autonomic 
ganglions. Large doses paralyze these 
ganglions and prevent passage of any 
impulses through them. The well-rec- 
ognized influence of tobacco toward vaso- 
constriction serves to aggravate the path- 
ologic vasoconstriction which is present 
in many cases of arthritis. The author’s 
case histories contain ample proof that 
patients recognize this themselves, and 
some could hardly be induced to resume 
smoking after having stopped it for a 
few months. Mere reduction of smoking 
does not seem to have the same influence. 

Rehabilitation 

According to Lyons and Coulter, 15 
every large hospital should make some 
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provision for the rehabilitation of man- 
power which has been so vitally affected 
as the result of total war. It is not suffi- 
cient for the practitioner or surgeon to 
guide his patient through the acute stages 
of his malady or injury; his convales- 
cence must also be planned and, through 



Fig. 3 — A scaffold with adjustable pulley 
and a partitioned gravel pit which was con- 
structed by hospital carpenter. (Coulter, J, S. 
and Lyons, L. M. : The Modern Hospital 65 : 

62 (Oct.) 1945.) 

skilful guidance, be shortened in every 
way possible. 

As we look ahead, many of our former 
industrial workers will return as vet- 
erans of this war and if they are injured 
they will need treatment in civilian hos- 
pitals comparable to that which was 
given them in the Army and Navy hos- 
pitals and which will continue to be 
given by the Veterans’ Administration. 

Insurance companies are beginning to 
recognize the need for this service and 
the Liberty Mutual Insurance Company, 
now writing a substantial volume of 
workmen’s compensation, recently estab- 


lished its own rehabilitation center in 
Boston. 

St. Luke’s Hospital, Chicago, estab- 
lished a rehabilitation center. Here the 
occupational therapy department was en- 
larged and kept in close proximity to the 
physical therapy department, a necessary 
and desirable relationship. This was ac- 
complished by using an area which had 
in years past served first as a surgical 
ward and later as an employees’ dining 
room. 

This room was large, well lighted, and 
ventilated, with a high ceiling, and was 
easily connected with the physical ther- 
apy department by the construction of a 
steel stairway. This stairway was broken 
into units —five steps, a rest landing, and 
then six more steps, and was equipped 
with hand rails. This stairway in itself 
is a valuable asset in treatments. 

This department has three rooms: A 
workshop, 28 \ 4 by 62 V> feet, a recrea- 
tion room, 23 by 42 feet, and a small 
storeroom. The workshop is equipped 
with a bicycle lathe and two bicycle saws, 
one treadle saw, and one treadle sander 
(built by the occupational therapy de- 
partment from parts of old sewing 
machines), a scaffold with adjustable 
pulley for weight lifting, and a parti- 
tioned gravel pit which was constructed 
by the hospital carpenter. (Fig. 3.) 

In addition there are three standard 
workbenches, a tool cabinet, a paint 
table, and two hand and two foot looms. 

In addition to instruction in exercise 
through work therapy, the patient is 
taught to meet the physical demands of 
daily life. These demands, usually taken 
for granted by the average person, often 
loom so large to the disabled that his 
inability to cope with existing conditions 
constitutes a serious threat to his inde- 
pendent action. 

Many times when patients are dis- 
charged from a hospital, they are walk- 
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ing 'on crutches without much prelim- 
inary experience. At St. Luke’s, this 
instruction is started early by giving 
psychological and physical preparation 
in the use of crutches while the patient 
is still sitting on the bed. At that time 



Fig'. 4 — Automatic street signal to teach 
patient to cross street on crutches. (Coulter, 

J. S. and Lyons, L. M. : The Modern Hospital 
65 : 62 (Oct.) 1945.) 

crutches are fitted and the beginning of 
crutch walking on the level floor is 
started. 

Crossing a street on crutches, with the 
traffic stopped but likely to start with 
traffic lights, presents to the patient a 
definite psychological and physical haz- 
ard. To meet this problem, the patient 
is taught to step down from a 9-inch 
curb and to walk 60 feet, which is the 
width of Michigan Avenue, timing his 
action with a standard automatic street 
signal that has been installed in the 
department. This signal was made avail- 
able by the Chicago Safety Commission 


and is extremely valuable. (Fig. 4.) 
When the patient reaches the far end of 
the room, or the width of the street, he 
steps up onto the curb. 

To train a patient with crutches to 
get on and off the street cars, there was 
obtained, through the courtesy of the 
Chicago Rapid Transit Company, a 
standard street car step, handles and all, 
which had been mounted on a platform 
of standard height so that the patient 
learns by practice to get on and off 
transportation equipment. (Fig. 5.) 

The authors believe that an adequate 
hospital rehabilitation center depends 



Fig. 5 — Street-car step to teach patient to 
board a street car. (Coulter, J. S. and Lyons, 

L. M. : The Modern Hospital 65 : 62 (Oct.) 
1945.) 

upon proper personnel, proper equip- 
ment, good location, and complete co- 
ordination between the occupational and 
physical therapy departments of the hos- 
pital. Standards of care and treatment 
should be safeguarded by the employ- 
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ment of highly competent workers and through recreational activities, in addi- 
by the appointment of a physician as tion, there are floor checkers for hack 
director of the department. exercise, for inversion and eversion of 

The department should be staffed by the ankle (Fig. 6) ; a wall checkers 
registered physical therapists and regis- game and a darts game, for shoulder, 
tered occupational therapists. arm, and hand action; table hockey for 

To guard against fatigue, the patient supination, pronation, and general co- 
is cautioned that exercise, whether work ordination, and many other tabic games 
or play, should consist at first of rela- for intrinsic movements of the hand. 



Fig, 6 — Part of recreation room showing floor checkers. (Coulter, J. S, and Lyons, L. M. : 
The Modern Hospital 65 : 62 (Oct.) 1945.) 


tively short periods. It is recognized Besides these, there is an indoor and 
that fatigue may be mental as well as outdoor shuffleboard court, as well as a 

physical; therefore, recreational therapy horseshoe pit, which are used for shoul- 

js an important adjunct to this program, der, arm, and general body exercise. 

Recreational therapy, which is a form of Another function of the recreation 
occupational therapy, can be arranged to room is its contribution to the much- 

give desired exercise through the plac- needed social adjustment of the patient, 

ing of special equipment. The Industrial Casualty — The all- 

in this department we have a pool important factor in the treatment of any 

table and a ping-pong table; these pro- traumatic lesion is the element of time, 

vide walking exercise, exercise of the according to Aitken. 10 It must be re- 
hand and arm and general coordination membered that nature heals all injuries, 
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regardless of the tissue involved, by scar 
tissue. Consequently, when an injury has 
involved skin, fat, muscles, tendons, 
nerves, and bones, as in compound frac- 
tures, all the structures become healed 
in a mass of scar tissue. Adhesions thus 
are formed between all these structures 
and interfere with their free play. With 
time, scar tissue contracts and becomes 
more and more dense and less and less 
elastic. Consequently, unless such adhe- 
sions are broken or stretched by ear ly 
motion, they may become so dense and 
tight that normal function may never be 
regained. The importance of early mo- 
tion can thus be seen. 

When any part is immobilized in 
apparatus, two other important changes 
occur. First, there is a gradual loss of 
joint motion. 

The second condition is the develop- 
ment of muscle atrophy. 

When a patient with an acute con- 
dition is admitted to the center, he is 
first sent to the physical therapy de- 
partment. Here baking , massage, and 
graduated exercises are given until 
sufficient strength and motion have re- 
turned to permit of some occupational 
therapy. Such treatments are carried on 
after the patient has started his work 
therapy if necessary. As the work tol- 
erance is built up, the physical therapy 
is cut down, while the work therapy is 
increased. The physical therapy depart- 
ment is quite complete, and almost any 
form of physical therapy can be admin- 
istered. Shoulder wheels, stall bars, re- 
sistance bicycles, pulleys and weights, 
and a rowing machine are available for 
special exercises. 

On admission to the occupational ther- 
apy department, the patient is given 
actual work to do. The work is always 
done with the aim of increasing the 
strength and range of motion of the 
injured part. 


Resuscitation 

Lapin 17 states that the adoption of 
the rocking method of resuscitation by 
the Royal Navy has aroused much in- 
terest. In view of the success of the 
Schaefer technic, used routinely in the 
United States, experiments were con- 
ducted and a method devised, it is be- 
lieved, which incorporates the best points 
of both methods and represents an ideal 
technic of artificial respiration. 

A folding trestle is attached to the 
sides of a standard Army litter. When 
opened and secured, the litter is sup- 
ported on this “horse,” fulcrumed as if 
it were an old-fashioned seesaw. 

The subject is placed face downward on 
the litter, after loosening his constricting 
clothing, belts, collar, and necktie. 

The advantages of this method are : 
Accessibility and ease of operation with 
no fatigue to the operator ; pressure 
equal, easily regulated, and maintained; 
massage with tonic effect on the cardiac 
musculature ; compression of the thoracic 
cage at the exact time that the diaphragm 
is being pushed upward by the weight 
of the intestines ; quick release of pres- 
sure on the thorax while the diaphragm 
is dropping, allowing for expansion of 
the lungs to their fullest extent ; increased 
circulation to the brain with therapeutic 
effect on concurrent cerebral anemia 
(shock); easily improvised; ability to 
keep patient warm and dry by covering 
during resuscitation ; easy transportation 
of apparatus. 

Burns 

Where applicable on limbs, Siegel is 
has made use of the whirlpool bath to 
aid in separating sloughs and to improve 
vascularity under healed areas, which 
have been skin grafted, as soon as they 
will tolerate moisture. 

Contractures are combated by placing 
the limbs in extension and splinting them 
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to prevent muscle spasm inducing con- 
tractures. If the dressings are volumi- 
nous enough, they will sometimes be 
sufficient, provided they are made com- 
fortable, which the thick grease dressing 
does. Where feasible, elevation is ar- 
ranged by suspension from an overhead 
fracture frame, which permits move- 
ments, active and resistive, at the 
earliest possible time. These “resisted” 
exercises are used in flotation to over- 
come muscle spasm and increase the 
range of motion of major joints. With 
the aid of pulleys at each end of the bed 
and light, graduated traction weights, 
the extensors and flexors are exercised 
alternately and independently. The value 
of this type of muscle exercise has been 
little appreciated. Siegel has used them 
successfully in many types of injuries. 

Such exercise tends to diminish all 
the factors which predispose to spasm, 
atrophy of tissue, and contractures, thus 
avoiding some of the sequelae of burns. 
The cooperation of the patient in doing 
these exercises cannot be obtained unless 
these movements are without pain or 
discomfort. 

Gonococcal Arthritis 

Twenty-three cases of drug- resistant 
gonococcal arthritis are reported by Solo- 
mon . 19 Of these, ten patients were 
treated with sulfonamides and artifi- 
cial fever in the hypertherm with the 
following results: Four were cured and 
the remainder showed either consider- 
able or partial improvement. Fifteen 
were treated with sulfonamides and arti- 
ficially induced fever with intravenous 
typhoid vaccine with the following 
results : Six were cured, six were either 
considerably or partially improved ; three 
were not benefited; two of the latter 
were subsequently treated in the hyper- 
therm with good results. 


The result with both of these methods 
was encouraging. The use of the hyper- 
therm is preferable to the use of vaccine. 
The most important consideration, how- 
ever, is early treatment. Hence, if the 
hypertherm is not available, combined 
vaccine and sulfonamide therapy should 
be instituted without delay. 

It is emphasized that specific therapy 
does not supplant the regular methods 
of management of arthritis which include 
bed rest , special diet, and physiother- 
apy. Specific therapy is used in addition 
to these and results in a much greater 
percentage of cures and in the restora- 
tion of joints to useful function. 
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RESPIRATORY DISEASES 

Simon S. Leopold, M.D. 


Histoplasmosis 

The literature on respiratory diseases 
during the past year evinces greater in- 
terest than has been shown previously in 
the fungous infections of the lungs. This 
is particularly true of histoplasmosis, 
which, while it is a systemic infection 
with protean manifestations, frequently 
produces symptoms, due to invasion of 
the lungs by the causative agent, histo- 
plasma capsulatum. 

Pulmonary Calcifications — The 
present interest in human infection with 
histoplasma capsulatum resulted from 
mass surveys by roentgen examinations 
of the chest of enormous numbers of 
individuals being examined for induction 
into the armed services. The presence 
of calcifications, observed in roentgen 
studies of the chest, resulted in the rejec- 
tion of many individuals otherwise quali- 
fied for active service. 

In the past, such pulmonary calcifica- 
tions were considered to be caused solely 
by pulmonary tuberculosis, and although 
their presence was regarded as being in- 
dicative of healed lesions, candidates 
were arbitrarily rejected on the basis of 
the size or number of these roentgen 
shadows. It was natural to assume that 
individuals with large or multiple calci- 
fications, all of which were thought to be 
due to previous tuberculous infection, 
would under the stress of military serv- 
ice show a greater tendency than those 
without calcifications, or with minimal 
ones, to develop active disease. 

Much doubt of the correctness of this 
deep-rooted opinion, shared by inter- 
nists, phthisiologists, and roentgenolo- 
gists, that all pulmonary calcifications 
were caused by healed tuberculosis, was 
expressed by Long and Stearns (1943), 


who, basing their opinion on Selective 
Service records, found that the incidence 
of calcifications, as observed by roentgen 
studies of the chest, showed geographic 
variation, completely uncorrelated with 
the prevalence of known tuberculous in- 
fection. Furthermore, they found that 
a large proportion of persons with these 
lesions had negative tuberculin reac- 
tions. These observations quite naturally 
led to a search for other causes of pul- 
monary calcifications. In 1943, Smith 
observed that the geographic area of 
high prevalence of pulmonary calcifica- 
tions in tuberculin-negative persons cor- 
responded with an endemic area of 
histoplasmosis. 

A very significant contribution by 
Palmer 1 has appeared on this subject 
during the past year. It is based on 
an extensive investigation of tubercu- 
losis in student nurses conducted co- 
operatively by the National Tuberculosis 
Association, the United States Public 
Health Service, and a large number of 
tuberculosis specialists. Approximately 
10,000 student nurses in 65 schools, in 
9 widely scattered metropolitan centers, 
were examined by chest films and tuher- 
culin tests. These studies showed clearly 
the marked geographic regional differ- 
ences in the incidence of pulmonary cal- 
cifications, and also that in certain states 
the majority of those with calcifications 
did not react positively to tuberculin. 

In an attempt to determine the etiol- 
ogy of the calcifications found in this 
group, it was decided to study their 
reactions to various fungi. Intracuta- 
neous tests with coccidioidin (1:100) 
were given to a small number, with 
essentially negative results. Following 
this, a group of 3105 student nurses was 
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organ, such as the adrenal. The skin, 
the anal canal, the middle ear, the phar- 
ynx, the larynx, the lungs, the intestinal 
tract, the liver, the spleen, the bone mar- 
row, and even the endocardium, have 
shown lesions during life and at nec- 
ropsy, resulting from the invasion of 
this fungus. “Irregular, low or mod- 
erate fever was present in forty-seven of 
forty-nine cases ; hypochromic anemia in 
forty-four of 'forty-six; palpable liver in 
thirty-nine of fifty-one cases; palpable 
spleen in thirty-seven of fifty-one cases; 
enlarged lymph nodes in twenty-nine of 
the forty-two cases in which they were 
mentioned ; leukopenia in twenty-eight 
of forty-eight cases.” “Lesions of the 
lungs have been noted in thirty-four id 
the sixty-one cases analyzed — ulcerative 
lesions of the oropharynx were present 
in twenty-one of the sixty-one; ulcera- 
tions of the skin in nine.” 

“In each of the seven cases in which 
the values of blood proteins have been 
recorded, they have been abnormal : Low- 
total protein in three cases and reversal 
of the albumin-globulin ratio in four.” 
This may be a useful diagnostic test, 
although certain other diseases, Boeck’s 
sarcoid, multiple myeloma, leukemia, and 
sometimes cirrhosis of the liver, all of 
which may have certain clinical features 
in common with histoplasmosis, may 
show reversal of the albumin-globulin 
ratio. 

From what has been found both dur- 
ing life and at necropsy, it is obvious 
that histoplasmosis is capable of imi- 
tating many more common diseases, 
such as tuberculosis, aleukemic leukemia, 
Hodgkin’s disease, and malignant neo- 
plasm. In three cases, vegetative endo- 
carditis has resulted from invasion of 
the heart valves by histoplasma capsu- 
latum. 

According to Parsons and Zarafonetis, 
successful diagnosis during life has most 


often been achieved by histologic study 
of biopsy material and culture of the 
organism from it. In five instances, the 
organism has been obtained from the 
sternal bone marrow. Occasionally, and 
late in the disease, histoplasma capsu- 
latnm has been found in blond smears 
and by blood culture. It has been recov- 
ered from the sputum in one instance. 

In most cases, the duration of symp- 
toms averages five months. Occasionally, 
where the disease has been limited to 
chronic ulcerative lesions of the skin, 
the infection has lasted as long as sixteen 
years, before terminating fatally. Four 
of the patients recorded by Parsons and 
Zarafonetis are still living after inter- 
vals of two to six years, but in three of 
these, ulceration of the tongue was the 
only known site of infection. These 
authors are of the opinion that histo- 
plasmosis is a unique fungous infection 
in that the yeastlike form attacks or is 
attacked by the cells of the reticuloendo- 
thelial system. Because these cells are 
present almost universally in the body, 
one must expect to find parasitized mac- 
rophages in almost any tissue. 

ft is believed that although the treat- 
ment of this disease is still in the experi- 
mental stage, certain antimony com- 
pounds and a new diamidine preparation 
may prove at some future time to he 
effective. 

The author of this review on the dis- 
eases of the respiratory tract desires to 
emphasize the probable correctness of 
the opinion that many, anil perhaps most, 
pulmonary calcifications, especially in 
certain geographic areas, are not tuber- 
culous; in origin. They may he pro- 
duced either by previous infection with 
histoplasma capsulation or by some other 
as yet unrecognized imnmnologically re- 
lated organism. 

It is hard to believe that all persons 
reacting to histoplasma capsulatum, of 
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which there must be more than a million 
in the United States, exhibit this skin 
sensitivity as the result of subclinical 
infection with this fungus, when there 
are so few clinical cases of histoplasmosis 
(less than 100) recorded in the world’s 
literature. Furthermore, those exhibiting 
sensitivity to this infective agent are 
apparently in normal health, whereas 
those afflicted with the disease in its 
fully developed form almost without ex- 
ception succumb rapidly to it. But per- 
haps infection with histoplasma capsu- 
latum is analogous to that produced by 
the tubercle bacillus, in that in the latter 
the disease may be manifested by calci- 
fied healed lesions or localized infection 
of lymph nodes, or by fulminating hema- 
togenous miliary spread with meningeal 
involvement and rapid death. 

Treatment of Chronic Respiratory 
Diseases 

Use of Penicillin Parenterally — 

The established value of penicillin ad- 
ministered parenterally in the treatment 
of acute respiratory infections due to 
various gram-positive organisms has, 
quite naturally, resulted in the thera- 
peutic trial of this drug, similarly admin- 
istered, for the prevention and treatment 
of various chronic diseases of the respira- 
tory tract. 

White and his associates 5 have re- 
ported a carefully controlled study of 
the use of penicillin in the prevention of 
postoperative empyema. Prior to partial 
single or multiple lobectomy or pneu- 
monectomy, twenty-one patients received 
150,000 units of penicillin daily by intra- 
muscular injections at two-hour intervals 
for one week preoperatively and for two 
weeks postoperatively. Twenty patients 
similarly operated and not given peni- 
cillin served as controls. Pyogenic em- 
pyema did not develop in any of the 
twenty-one patients treated with peni- 


cillin, while twelve (60 per cent) of the 
controls developed pulmonary suppura- 
tion with empyema. In the entire group, 
there were twenty-one who had partial 
or total lung resection for bronchiectasis 
or multiple lung abscesses. None of the 
twelve treated with penicillin had intra- 
pleural infection. All of the nine in the 
control group developed empyema. In 
three of these it is stated that the infec- 
tion was overwhelming and contributed 
to the death of these patients. 

None of the treated patients developed 
bronchial fistulas; three occurred in the 
control group. There were no wound 
infections in the treated cases, compared 
to four such instances in the controls. 

There were fifteen patients who had 
partial or total lung resection for tuber- 
culosis; seven treated and eight controls. 
Tuberculous' empyema developed in two 
of the treated patients, and in three of 
the controls. There were five patients 
operated for bronchogenic carcinoma, 
two treated and three controls. None 
of them developed empyema. 

In view of these results, the authors 
conclude that penicillin prophylaxis has 
its greatest usefulness in those cases in 
which there is pyogenic pulmonary sup- 
puration. 

Kay and Meade 6 have reported their 
results in a series of ninety-three patients 
with chronic infections of the lungs and 
bronchi treated with penicillin. Included 
in this group are forty-five patients with 
bronchiectasis, seventeen with lung ab- 
scess, six with suppurative pneumonitis, 
nineteen diagnosed chronic bronchitis, 
and five with fungous infections. Pa- 
tients with bronchiectasis and chronic 
bronchitis were treated at first by intra- 
muscular and later by intratracheal peni- 
cillin. Excellent results were achieved 
in those considered to have chronic bron- 
chitis ; this diagnosis being based on 
bronchoscopic visualization and normal 
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other routes of administration, they em- 
phasize the fact that the inner surface of 
the lung has an area 500 times as great 
as the body surface, and absorbs so 
rapidly as to give an effect similar to 
that which results from intravenous in- 
jections. By using India ink or radio- 
active substances as indicators, it has 
been found that the aerosol penetrates 
to the outermost pulmonary alveolae. 

They treated six patients with severe 
infective bronchial asthma. They found 
that the penicillin-susceptible organisms 
disappeared promptly from the sputum, 
but that the disease was not influenced 
materially. Prompt symptomatic im- 
provement was obtained in the treatment 
of five patients with bronchiectasis. They 
are of the opinion that in the palliative 
treatment of this disease, penicillin aero- 
sol is more effective than when it is 
administered parenterally. 

Segal and Ryder advocate the long- 
continued use of penicillin aerosol in all 
cases of acute solitary abscess or multi- 
ple lung abscesses, and believe it should 
be tried in chronic lung abscess, although 
it is not likely in these cases to be of 
curative value. 

Treatment of Bronchial Asthma 

Use of Penicillin — During the past 
year, a number of contributions have ap- 
peared on the therapeutic use of penicil- 
lin in chronic infective bronchial asthma. 
Very properly, penicillin therapy has 
been limited almost without exception 
to the intrinsic type of bronchial asthma, 
believed by many to be an expression of 
true bacterial allergy. Reference has 
already been made to the observations 
recorded by Barach and his associates, 8 
and those of Segal and Ryder, 11 who 
treated, respectively, five and six cases 
of chronic infective bronchial asthma hv 
penicillin aerosol. 


One of the first contributions on the 
treatment of chronic allergic disease with 
intramuscular penicillin is that of Schon- 
wald and Deppe. 12 Their uncritical se- 
lection of eighty-six allergic patients for 
treatment, their technic of administration 
of penicillin, “when commercial penicillin 
was obtained, this was used in thirteen 
cases, 2500 units given intramuscularly 
two or three times a week,” and the 
unwarranted optimism expressed by these 
authors after a too brief follow-up period, 
make further review of this publication 
unprofitable. 

Hampton and his associates 13 treated 
nine patients with chronic intrinsic bron- 
chial asthma with intramuscular peni- 
cillin. All of them were moderately or 
severely asthmatic. They were observed 
for four weeks prior to therapy, during 
treatment, and for four weeks thereafter. 
Each of five patients received a total of 
only 500,000 units intramuscularly. In 
addition, all of the nine patients received 
intratracheal penicillin. Hampton ob- 
served slight clinical improvement in 
four of his cases. However, in his opin- 
ion, penicillin, administered intramuscu- 
larly or intratracheallv in the doses used 
by him, was of little or no value, and 
offers no advantage over other types of 
therapy in the treatment of intrinsic 
bronchial asthma. 

Leopold and Cooke 14 have published 
a preliminary report on the treatment of 
intractable bronchial asthma with peni- 
cillin. They cite two case reports of 
patients with severe chronic intrinsic 
asthma who experienced marked tempo- 
rary relief following the administration 
of full doses of penicillin by intramuscu- 
lar injection. 

One of these patients (Le), who for 
fifteen years required one or more in- 
jections of epinephrine daily, was so 
much improved that no epinephrine was 
used for seven months after penicillin 
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therapy. (This patient has since re- 
lapsed and a second course of penicillin, 
orally administered, has been without 
effect.) These authors have used peni- 
cillin intramuscularly, minimum total 
dose 1,000,000 units, in twenty-five 
additional cases of intractable intrin- 
sic bronchial asthma, with no relief in 
some, marked temporary improvement in 
others, and “cure” in none. 

From a critical review of the current 
literature of the past year on the thera- 
peutic effects of penicillin, administered 
intramuscularly or by aerosolization, in 
various chronic diseases of the respira- 
tory tract, it is permissible to draw 
certain tentative conclusions. 

It probably makes little difference, 
assuming adequate dosage, and proper 
technic, whether penicillin is adminis- 
tered parenterally or by aerosolization in 
the preoperative preparation and during 
the postoperative period in patients sub- 
jected to pulmonary resection for sup- 
purative or malignant disease of the 
lungs. None of these patients treated 
intramuscularly by White 4 and his asso- 
ciates developed empyema, and only one 
patient in Olsen’s 10 series treated by 
aerosolization developed this complica- 
tion. 

It is probable that penicillin is totally 
ineffectual in preventing spread of tu- 
berculous infection in those thought suit- 
able for pulmonary resection for this 
disease. This was White’s experience 
in this group of cases, and although 
there are no other recorded instances of 
the use of penicillin aerosol under simi- 
lar circumstances, it was predictable that 
this method would be futile, as penicillin 
is not bacteriostatic against the tubercle 
bacillus. 

Penicillin by aerosolization may be 
more effective than by intramuscular ad- 
ministration in the preoperative prepara- 
tion of patients with chronic lung ab- 


scesses, because, by nebulization high 
concentrations of penicillin can be intro- 
duced directly into the diseased areas, 
providing that the bronchi draining them 
are patulous. As Barach has stated, this 
form of treatment may be analogous to 
the local instillation of penicillin into 
the pleural cavity for the nonoperative 
treatment of empyema. It is quite possi- 
ble that an occasional case of solitary 
abscess or of multiple abscesses may 
respond favorably to penicillin aerosol 
and not require surgical intervention. 

There appears to be no choice between 
parenteral and aerosolized penicillin for 
the treatment of advanced bronchiectasis. 
Both are palliative, but when the disease 
is too widespread for pulmonary resec- 
tion, penicillin by either route is a valu- 
able method of symptomatic therapy. As 
Olsen has stated, streptomycin by either 
route of administration may prove to 
have a comparably beneficial effect in 
temporarily eradicating gram - negative 
organisms in chronic pulmonary infec- 
tions. 

Recently, a patient with chronic Fried- 
lander infection of the lungs has been 
treated with streptomycin aerosol, with 
prompt disappearance of these organ- 
isms from the sputum. Insufficient time 
has elapsed to permit deductions to be 
drawn in regard to the length of time 
that this will continue to be true. 

In the treatment of chronic infective 
bronchial asthma, the use of penicillin 
by intramuscular injection, or by aero- 
solization, has been followed in a good 
many cases by a variable period of defi- 
nite or even dramatic clinical improve- 
ment. Almost all of these patients have 
relapsed and have not benefited from a 
second course of penicillin. It is probable 
that relief in these cases was achieved 
by temporarily ridding the respiratory 
tract of penicillin-sensitive organisms, 
only to have the patient relapse when 
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indicated for those who have had non- 
fatal pulmonary embolism, even in the 
absence of positive signs of venous 
thrombosis in the legs. Operation is, of 
course, advised for those with positive 
signs of phlebothrombosis. Prophylactic 
femoral vein interruption has been ad- 
vised under certain circumstances. The 
operation should be bilateral. Finally, 
the morbidity of thromboembolic disease 
has been reduced tremendously by fem- 
oral vein interruption, and there have 
been no deaths in the 464 patients who 
have been operated. 

Ligation of Inferior Vena Cava for 
Prevention of Pulmonary 
Embolism 

Allen and his associates 15 reported 
579 interruptions of the femoral veins ; 
the superficial femoral in 480 instances, 
the common femoral in 99. These veins 
are easily accessible, and in early cases 
they can usually be interrupted above 
the level of the thrombus. 

When the thrombus extends higher, 
Homans 16 prefers to ligate the common 
iliac vein through an extraperitoneal 
approach, although this is adaptable only 
for unilateral operation. In the presence 
of bilateral thrombosis of the common 
iliacs, Homans suggests ligation of the 
inferior vena cava. Another indication 
for this operation, according to Homans, 
is the prevention of pulmonary embo- 
lism in those relatively infrequent in- 
stances where its source is the pelvic 
veins. In 1943, Collins ct al. reported 
eight cases of ligation of the inferior 
vena cava for pelvic thrombophlebitis, 
with one death. Within the past year, 
Gaston and Folsom 17 performed this 
operation successfully in two patients 
who had had multiple pulmonary in- 
farcts as the result of femoral throm- 
bosis. 


The first patient was a woman forty- 
nine years of age who was admitted to 
the hospital with extensive burns of 
both thighs. She was confined to bed 
for twenty-two days. On the twenty- 
seventh day, she developed pulmonary 
embolism, as the result of which both 
common femoral veins were ligated. 
Despite this, she had another major 
episode of pulmonary infarction. The 
inferior vena cava was ligated under 
spinal anesthesia. The patient recov- 
ered after a stormy convalescence, and 
four months later there was no longer 
distention of the collateral veins and 
edema of the lower extremities. 

The second patient was a man, sev- 
enty-one years of age, with thrombo- 
phlebitis of the left leg, secondary to a 
draining sinus and a cellulitis of the 
foot. Three days after surgical drain- 
age of the cellulitis, he developed pul- 
monary embolism, manifested by intense 
pain in the lower abdomen. Middleton 
(1943) has described this same location 
of pain in a few cases of pulmonary 
embolism. Subsequently, the diagnosis 
of femoral thrombosis was reasonably 
established by the appearance of indura- 
tion in the left calf and thigh. The 
common femoral vein was explored and 
found tightly thrombosed. When the 
clot was removed, it was found that the 
intima of the vein was injured and 
would, therefore, have been the probable 
source of further thrombosis atid em- 
bolism. Consequently, the inferior vena 
cava was ligated. Three months later 
the patient was well except for slight 
residual edema of the left leg. Gaston 
and Folsom are of the opinion that 
"ligation of the inferior vena cava below 
the level of the renal veins is a safe 
procedure and is effective in preventing 
embolic sequelae of thrombosis of pelvic 
veins, whether primary or secondary to 
a propagating thrombophlebitis originat- 
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in g in the leg veins. Adequate collateral 
circulation develops and edema even- 
tually disappears.” 

The author of this review on the 
current literature of diseases of the re- 
spiratory tract desires to emphasize the 
importance of recognizing the diagnostic 
features of pulmonary infarction in its 
sublethal manifestations. He also be- 
lieves that one must maintain a high 
level of clinical suspicion, and remember 
to carefully and frequently examine the 
lower extremities, especially postopera- 
tively, for evidences of bland throm- 
bosis. It is only in this way that the 
tragic postoperative deaths from massive 
occlusion of the pulmonary artery can 
be prevented. 
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TROPICAL MEDICINE 

Julia Morgan, A.M., M.D., ScD. 


This review aims to bring to atten- 
tion a few of the more noteworthy and 
promising advances in tropical medicine 
during the year 1945. Advance has been 
rapid and reports numerous in this field, 
particularly with reference to those dis- 
eases acquired in considerable numbers 
by members of the armed forces in trop- 
ical and subtropical theaters of war. 
Because of this new interest and respon- 
sibility, we find most medical journals 
here and abroad well nigh flooded with 
publications on these subjects. Hence 
completeness of review is out of the 
question. In preparation of this paper, 
review journals have been freely used, 
in particular the excellent Tropical Dis- 
eases Bulletin. 


The war has furnished unparalleled op- 
portunities for the study of certain dis- 
eases. Where large bodies of troops have 
acquired infections to which they had 
never before been exposed, results have 
often been striking and unexpected. There 
have appeared new disease characteris- 
tics, unknown or unrecorded for these 
same diseases as observed in the usual 
chronically infected inhabitant of the 
tropics. Then, too, completely equipped 
medical units have been so placed as to 
bring to bear in investigation the most 
modern thought and methods, while at 
home and abroad research has been con- 
centrated on these most urgent disease 
problems. Among the disease entities ex- 
hibiting surprise features we may list in 
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particular malaria, filariasis, schistosomi- 
asis, hookworm infection, and the rickett- 
sial diseases, especially scrub typhus. 

Malaria 

Though malaria is well known in our 
own southern states, the experience of 
having whole armies laid low with ma- 
larial attacks and relapses was new and 
unexpected. Out of bitter experience we 
have learned much that is new. We have 
come to an appreciation of differences in 
malaria strains and are now aware that 
South Pacific strains of vivax malaria 
are relapsing strains above all others in 
our previous experience. Through the 
months since their infection, many of our 
troops have continued to have their re- 
lapses, up to twenty-five or thirty in 
number, over periods of one, two, or 
occasionally three years. It is calculated 
that with these South Pacific strains a 
patient has in each attack about a 70 
per cent chance of having another. With 
Mediterranean malaria, on the other 
hand, the chances are only about 30 per 
cent. With malaria posing for us ques- 
tions of this magnitude, answers had to 
be found and such answers have ap- 
peared with amazing rapidity. Labora- 
tory and clinical investigation in many 
centers and outlying posts have brought 
their contributions in the face of a des- 
perate need when we found ourselves 
losing a war, at least in certain areas, 
as the price of failure to control one 
disease. 

It is difficult to realize from the van- 
tage point of a year’s progress, the 
uncertain state of our knowledge a little 
over a year ago with regard to the use 
of atabrine, its dosage requirement for 
suppressive therapy, its dependability for 
that purpose, its superiority over quinine 
for suppression and for treatment, and 
its low degree of toxicity. At present, 
all these facts are firmly established. The 


suppression dosage schedule of 0.1 gm. 
daily is generally accepted. Break-through 
of malaria attack on such a schedule is 
looked upon as failure of atabrine disci- 
pline, not of atabrine. 

Only a few of the outstanding contri- 
butions to this subject can be described 
even briefly. Brilliant in scope of plan- 
ning and in execution is the work of 
Fairley 1 in tropical Queensland. To de- 
termine the precise value of quinine, 
atabrine, and certain sulfonamides 
(diazine, merazine, and methazine) as 
suppressants and as true causal pro- 
phylactics, volunteers taking the drugs 
in various dosages were exposed to bites 
of malaria-infected mosquitoes and the 
effect observed. Volunteers were re- 
stricted to men who had never lived in 
malarious regions. Mosquito vectors 
were mainly Anopheles punctulatus, var. 
typicus, larvae of which were collected 
in New Guinea and flown to Queensland. 
Among the large number of volunteers 
used, none were found to possess nat- 
ural immunity, demonstrating, it is be- 
lieved, that at least for Europeans not 
previously exposed to the disease, there 
is no such thing as refractoriness to in- 
fection if viable sporozoites or tropho- 
zoites are injected in sufficient dosage. 

Atabrine, 0.1 gm. daily, was com- 
pared with quinine sulfate, 0.6 gm., 
and with sulfonamides, 1.0 gm. Only 
atabrine certainly suppressed either fal- 
ciparum or vivax malaria and certainly 
cured falciparum when continued twenty- 
three days after the last exposure. None 
of the drugs was able to cure vivax 
malaria and attacks appeared within a 
few weeks of discontinuance. 

Some of the facts are made compre- 
hensible by the assumption, not yet 
proved, that human malaria is similar to 
avian malaria in having a tissue phase. 
It would then seem that parasites in 
the tissues are protected from attack by 



TROPICAL MEDICINE 


365 


antimalarials, also that the tissue phase 
of falciparum is short; of vivax, very- 
persistent. In his experimental work, 
Fairley frequently used subinoculations 
of 200 cc. or more of blood to deter- 
mine its infectivity. Seven minutes after 
volunteers were bitten on one arm by in- 
fected mosquitoes, blood was taken from 
the other arm and produced malaria. 
This occurred with either falciparum or 
vivax infections. Thirty minutes after the 
bite, the blood was noninfective and re- 
mained so until the seventh day with fal- 
ciparum, the ninth with vivax. Obviously, 
the seven-minute infections were due to 
circulating sporozoites and the later ones 
to trophozoites, the parasites presumably 
being hidden away in the tissues in the 
interval. 

Plasma atabrine levels were measured 
in thirty-five volunteers taking 0.1 gm. a 
day for 168 days. Gradual build-up was 
observed up to the fourth to sixth week, 
then maintenance at that level, with a 
mean concentration of 21.9 y per liter 
(range 7 to 90 y). No break-through 
of malaria occurred. After discontinu- 
ance there was a gradual fall, about 10 
per cent a week, reaching zero in about 
six weeks. 

The knowledge obtained by Fairley’s 
experiments was at once put to practical 
use, with the result that the December, 
1943, malaria rate of 740 per 1000 per 
year in Australian troops in New Guinea 
dropped to 26 per 1000 per year by 
November, 1944. Other causes contrib- 
uted to the drop, but absence of frequent 
vivax relapses was evidence of the im- 
portant role of atabrine. 

In discussion of this paper, Findlay 
reported an almost complete absence of 
black water fever in Europeans in West 
Africa since atabrine, and atabrine alone, 
has been used in suppression and in 
treatment. He has noted only two cases 
in Europeans in the last year, one in 


an officer who took quinine instead of 
atabrine for suppression and for treat- 
ment in each of four malaria attacks. 

Another intensive piece of work on 
a large scale has been done under direc-. 
tion of Duncan, 2 who found malaria 
attack rates of over 3000 per 1000 per 
year not unusual in combat units in New 
Guinea even though suppressive treat- 
ment with atabrine was being pre- 
scribed. A training center established 
in Australia to rehabilitate soldiers with 
recurring malaria for further combat 
provided opportunity under absolute 
control for determining the efficacy of 
atabrine at various dosage levels. Six- 
teen groups of 151 to 267 persons each 
were used in the study. Drug effective- 
ness and plasma levels were found to 
be unaltered by heavy physical exertion. 
Complete suppression of malaria attacks 
was attained when patients received 0.1 
gm. atabrine daily or 0.4 gm. twice a 
week. A single 0.5 gm. dose weekly 
was unsatisfactory. Untoward reactions 
were unimportant. Yellow staining of 
skin appeared in about 20 per cent of 
patients after several weeks and dis- 
appeared gradually in six to ten weeks 
when the drug was discontinued. Stain- 
ing of the sclerae was noted in about 
1 per cent of cases and differed from 
jaundice in showing the deepest color in 
exposed portions of the sclerae. Gastro- 
intestinal difficulties were minimal and 
transient when the drug was taken after 
meals unless there had been preexisting 
mental disturbances or chronic gastro- 
intestinal disorders. 

This controlled study proved beyond 
doubt that failure of atabrine suppres- 
sion at the front resulted from failure 
of discipline. Thereupon selection was 
made of a battalion in the field having 
a malaria record which ran 130 to 1230 
attacks per 1000 per year from August 
to November, 1943, in spite of the dis- 
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tribution of atabrine, 0.1 gm. daily, six 
days a week. In December, 1943, each 
man in the battalion received 0.5 gm. 
twice a week under direct supervision. 
The attack rate dropped to zero within 
twenty-four hours and stayed there dur- 
ing the following months. Enforcement 
of the original 0.1 gm. daily dose would 
have accomplished the same results 
though a little more slowly and less dra- 
matically. The author concluded that a 
platoon officer could rid his platoon of 
attacks of malaria by spending fifteen 
minutes twice a week in seeing that 
every man received his medicine. As 
with the platoon, so with an army. 

Shannon and Earle 3 draw attention to 
the fact -that when quinine is used for 
suppressive therapy it takes 1 .0 gm. daily 
to give results equivalent to those ob- 
tained with 0.1 gm. of atabrine. Plasma 
levels of 5.0 mg. per liter of quinine arc 
needed as compared with about 30 y 
of atabrine. In acute attacks of malaria, 
vivax trophozoites are completely cleared 
from the blood when atabrine plasma 
levels of 30 y per liter are maintained for 
four days or more. Falciparum is more 
resistant and requires approximately 
50 y per liter for at least six days. If 
plasmoquine is to be used, the most- 
serious of the toxic reactions, hemoly- 
sis, can be avoided by prescribing the 
drug for three days instead of five, 0.01 
gm. t.i.d., without, it is claimed, loss 
of effectiveness in destroying falciparum 
gametocytes. The Reviewer believes that, 
as atabrine is now known to cure falci- 
parum completely, the use of plasmo- 
quine is usually unnecessary. An excep- 
tion is mentioned below. 

As a result of the investigations de- 
scribed and others, accepted standards 
for the use of atabrine are now as 
follows. For suppression, 0.1 gm. daily 
is given throughout the period of expo- 
sure and for an additional four weeks 


after the last exposure. This dosage 
provides complete suppression of acute 
attacks of malaria at the time and will 
completely cure falciparum infections. 
Vivax infections., on the contrary, are 
suppressed but not cured. 

Treatment — For treatment of an 
attack of malaria, initial or relapsing, 
atabrine is given in dosage of 1.0 gm. 

' the first day in divided doses, an initial 
0.4 gm., followed by 0.3 gm. at four- 
hour intervals for two doses. For the 
next three or four days, the dosage is 

O. 1 gm. t.i.d. This gives a total dose of 
1.9 to 2.2 gm. Prolongation of treat- 
ment cannot prevent relapses of vivax 
infections, and such relapses, when they 
occur, are to be treated like the initial 
attack. If the malaria attack is due to 

P. falciparum, however, atabrine should 
be continued for four weeks in suppres- 
sive dosage, which treatment will effect 
a cure. 

Quinine is inferior to atabrine. As a 
suppressive drug, it is much less cer- 
atinly effective in tolerated dosage. Used 
for treatment of an attack, it gives 
shorter symptom-free intervals between 
relapses than does atabrine. Such inter- 
vals average about one month with qui- 
nine, about two months with atabrine. 

By the use of loading doses of ata- 
brinc on the first day, early effectiveness 
of therapy is assured and the need for 
quinine almost eliminated except in the 
rare case of true sensitivity to atabrine. 
Quinine may nevertheless be needed for 
parenteral injection in those patients 
who are unconscious, delirious, or mani- 
acal where oral therapy is not feasible 
and in those in whom vomiting or diar- 
rhea would prevent absorption from the 
gastrointestinal tract. Under these cir- 
cumstances, quinine dihydrochloride , 
0.6 gm., is given by vein, slowly in 500 
to 1000 cc. saline or 5 per cent glucose 
and repeated every six to eight hours as 
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needed. An alternative choice is atabrine 
dihydrochloride, 0.2 gm. in 10 cc. dis- 
tilled water injected intramuscularly 
into each buttock. In these severely ill 
patients it may be wise to combine the 
two methods for the first dose. A num- 
ber of patients have been treated by 
Machella 4 by using atabrine dihydro- 
chloride intravenously, giving the drug 
in 1000 cc. 5 per cent glucose over a 
period of four hours. No untoward re- 
sults were observed. In any case, oral 
therapy should always replace the paren- 
teral route as soon as possible. 

A new drug shortly expected on the 
market, chloroquine, SN7618, arelen, 
has certain advantages over atabrine. It 
does not stain the skin. It controls symp- 
toms rather more rapidly and postpones 
relapses about ten days, on the average, 
beyond the period noted for atabrine. It 
suppresses and cures attacks in fewer 
doses than does atabrine. As a suppres- 
sant, 0.3 gm. once weekly is sufficient. 
For treatment of an attack, two doses 
of 0.3 gm. each are given the first day 
four hours apart, then 0.3 gm. daily for 
three days. This is adequate for any 
malaria attack and cures falciparum 
malaria completely. Toxic effects are 
minimal but may occur especially if the 
first day’s dosage is pushed up beyond 
0.8 gm. Occasionally there is mild nau- 
sea. Pruritis may appear, particularly 
the first or second day, often confined to 
palms and soles and in only a small per- 
centage of patients associated with any 
visible skin lesions, as urticaria or der- 
matitis. 5 

The one outstanding failure in present- 
day antimalaria therapy is the failure of 
any known drug or combination of drugs 
to prevent the appearance and relapse of 
vivax malaria attacks once suppressive 
therapy has been discontinued. Put in 
other words, the doctor cannot cure 
vivax malaria. Relapse succeeds re- 


lapse for months or years until the 
patient finally builds up sufficient im- 
munity to eradicate the disease. At pres- 
ent, we are at a loss to meet this diffi- 
culty. We badly need drugs which in 
safe dosage will accomplish two things : 
first, prevent malaria infections by acting 
as causal prophylactics to destroy sporo- 
zoites injected by the mosquito, and 
second, prevent relapses of established 
vivax malaria, presumably by action on 
the reservoir of parasites in the tissues. 
Certain promising drugs for this pur- 
pose are now under investigation. Mean- 
while, at any time when it becomes im- 
perative to interrupt the relapse cycles, 
as in a patient requiring an operation, 
or one ill with another disease, atabrine 
may be used in suppressive dosage, start- 
ing some days before the anticipated 
need. 

Reports recently released 6 indicate 
that plasmoquine exerts a unique effect 
in vivax malaria. In about sixty patients 
treated in an Army hospital during 
attacks of vivax -malaria, it was found 
that quinine combined with plasmo- 
quine in comparatively large doses and 
for a longer period of time than usual 
was effective in cutting down the relapse 
rate of vivax malaria from 80 per cent 
to less than 10 per cent. The drug was 
used at a dosage level of 0.02 gm. plas- 
moquine naphthoate along with 0.6 
gm. quinine sulfate every eight hours 
for two weeks. This dosage is high and 
carries definite risks. Any patient in 
whom it is used should be in hospital. 
It should not be considered for routine 
treatment but used only in selected cases 
having proved relapses at very frequent 
intervals. Toxic effects to be looked for 
from plasmoquine include abdominal 
cramps, development of methemoglo- 
binemia and cyanosis, acute hemolytic 
anemia, and leukopenia. 
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Fear of liver damage from the use of 
atabrine apparently arose because the 
yellow color produced in the skin sug- 
gested jaundice. This fear has proved 
groundless even in those taking suppres- 
sive therapy for a year or more. Persons 
who by accident or intent have ingested 
many times the therapeutic dose of the 
drug have usually recovered, and, if so, 
have as a rule shown no residual dam- 
age. Markson and Dawson 7 report the 
case of a European soldier, twenty-nine 
years of age, who in a fit of depression 
swallowed 25.0 gm. of atabrine. After 
ten minutes he vomited a number of 
times and developed diarrhea, then be- 
came weak and drowsy. He was seen 
three hours after taking the drug and 
found stuporous and in collapse. Yellow 
fluid was washed out of his stomach. 
Laboratory studies were not remarkable 
except for an 18,000 leukocyte count 
and a plasma atabrine of 906 y per liter. 
There was no atabrine in the cerebro- 
spinal fluid. He was given 1000 cc. 30 
per cent glucose in saline i.v. over four 
hours and had recovered by the follow- 
ing morning. Plasma atabrine on the 
third day was 183 y and on the fifth 
day 90 y per liter. 

Atabrine in usual dosage is largely 
innocuous. It is recognized, however, 
that it may at times manifest toxicity 
in certain unusual forms. Under the title 
“Untoward Reactions Attributable to 
Atabrine,” Livingood and Dienaide 8 re- 
port conclusions to date. Skin lesions 
due to atabrine were first reported from 
the Southwest Pacific area in soldiers 
from New Guinea and nearby islands, 
and have since been seen in Assam and 
North Burma. In other malarious re- 
gions, where suppressive atabrine was 
being used, they were seen in but com- 
paratively small numbers. The skin dis- 
ease has been called “atypical lichen 
planus” and is characterized by vari- 


ous combinations of these types of le- 
sions : violaceous and erythematous hy- 
pertrophic lichenoid papules and plaques, 
frequently with a rough verrucous sur- 
face; violaceous and erythematous ooz- 
ing or scaling eczematoid plaques; flat 
squamous geographic plaques on trunk, 
axillae, and groins similar to tineal 
lesions ; white, sometimes violaceous 
tinged, slightly elevated mucous mem- 
brane lesions identical with those seen 
in typical lichen planus ; oozing inter- 
triginous dermatitis in groins and axillae 
and on posterior surfaces of the ears; 
ecthymatous lesions; scaling and super- 
ficial Assuring of the lips and scaling 
erythematous eczematoid dermatitis of 
the eyelids. In most patients, both lich- 
enoid and eczematoid lesions are present. 
There is predilection for the legs, fore- 
arms, dorsal surface of hands and feet, 
face, Y of neck, buttocks, genitalia, mu- 
cous membranes of the mouth, eyes, and 
eyelids. All the above manifestations 
are included under the term “atypical 
lichen planus.” Tn addition, another 
syndrome occurs, a symmetrical eczema- 
toid dermatitis, characterized by vesicu- 
lar oozing plaques on hands, arms, feet, 
legs, and sometimes other parts. 

Patients may develop acute exfoliative 
dermatitis secondary to any of the types 
mentioned. 

Treatment consists in stopping the 
drug, hospitalization, and bland medica- 
ments locally, such as 1 :9000 potassium 
permanganate soaks, Burow’s solu- 
tion soaks, 5 per cent aqueous tannic 
acid spray, and borated cold cream 
if indicated. Sunlight and ultraviolet 
light are to be avoided. X-ray in small 
dosage is sometimes used. Prognosis 
varies, in general is excellent if treat- 
ment is instituted early. Recovery is, 
however, a matter of weeks or months. 
Residual hyperpigmentation, depigmen- 
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tation, and atrophy gradually show 
improvement. 

Rare manifestations of atabrine toxic- 
ity may include the following: primary 
exfoliative dermatitis, urticaria, bluish 
discoloration of nail beds, hard palate, 
epiglottis, and tracheal rings, agranulo- 
cytosis, aplastic anemia, and severe acute 
hepatitis very occasionally, associated 
with the skin lesions. The mortality of 
the last two is close to 100 per cent. 

Psychologic disturbances, toxic delir- 
ium, or brief periods of confusion in 
association with the use of atabrine are 
well known, especially with unduly large 
doses, but sometimes with moderate or 
even suppressive dosage. Usually symp- 
toms disappear rather promptly when 
the drug is discontinued. Gaskill and 
Fitz-Hugh 9 report on 35 such cases seen 
in a total of 7604 malaria patients treated 
with atabrine in the U. S. Army 20th 
General Hospital in Assam, a 0.46 per 
cent incidence. The patients included six 
Americans and twenty-nine Chinese. 
Atabrine was being prescribed in a total 
dose of 2.1 gm. The time of onset of 
psychosis varied, the earliest being on 
the third day of treatment, the latest 
twelve days after completion of treat- 
ment. Some patients showed sudden 
increase in motor and psychomotor ac- 
tivity, with or without delusions and 
hallucinations. Others gradually devel- 
oped confusion, disorientation and loss 
of recent memory, and became bewil- 
dered, fearful, and withdrawn. All but 
two of the patients recovered in eight 
to eighty-five days, the average period 
being twenty-three days. In the two 
who failed to recover, a schizophrenia 
had apparently been precipitated. Six- 
teen of the patients were later treated 
again with atabrine, without recurrence 
of symptoms except for mild excitement 
for one day in a single patient on the last 
day of treatment. 


Undue emphasis must not be placed 
upon any of these toxic manifestations. 
Their incidence is low and the total dis- 
ability caused not to be compared with 
that of unsuppressed and untreated ma- 
laria. Malaria itself may cause neuro- 
psychiatric symptoms 10 often amenable 
to antimalarial therapy. Acute hepatic 
malfunction due to malaria is recogniz- 
able by liver function tests and some- 
times clinically. 11 As a rule, it is 
promptly reversible. 

It is well known that malaria at times 
produces false positive complement fixa- 
tion reactions for syphilis. Studies have 
been undertaken by a number of work- 
ers in an effort to define the extent to 
which false positive reactions occur and 
their persistence. Study was made 12 of 
100 soldiers with vivax malaria in first 
attacks or relapses, all with parasites in 
the blood. None of the patients had 
syphilis. Blood and spinal fluid exami- 
nations were made within five days after 
diagnosis. The Kahn test was employed 
and, when positive, was repeated weekly 
until negative. Spinal fluid, Kahn, and 
cell count were normal in every case. In 
two patients the Pandy test showed a 
“trace” of cloudiness. Blood serology 
was positive in 33 per cent, doubtful in 
11 per cent. The number of previous 
attacks of malaria had no obvious bear- 
ing on the findings. Of those with posi- 
tive or doubtful serologic tests for syph- 
ilis, 75 per cent became negative by the 
end of four weeks, 100 per cent in eleven 
weeks. Another study 13 of blood and 
spinal fluid includes 100 patients with 
malaria and without syphilis. Blood and 
spinal fluid were taken within forty- 
eight hours of hospital admission. Spinal 
fluids were all negative to Wassermann 
and Kahn tests. Colloidal gold tests were 
likewise negative. All spinal fluid cell 
counts were normal except one with 
seventeen cells, six polymorphonuclears, 
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and eleven lymphocytes. All other ex- 
aminations in this individual were nega- 
tive. Spinal fluid protein was normal 
in all but three patients in whom figures 
of 75 mg. per 100 cc. were obtained. 
The only other positive findings in these 
three were a doubtful blood Kahn and 
Wassermann reverting to normal in four 
days in one, and a positive blood Kahn 
reverting to normal in sixteen days in a 
second. Blood serology was positive in 
12 per cent, doubtful in 10 per cent. 
Abnormal tests repeated at approxi- 
mately weekly intervals all became nega- 
tive within a month. Among these pa- 
tients, 16 per cent of forty-nine from 
the Solomon Islands, whose infection 
had been present an average of seven- 
teen months, had abnormal serology, and 
29 per cent of forty-five from the Medi- 
terranean and New Guinea in whom the 
infection had averaged nine months’ dura- 
tion. No definite conclusions are possi- 
ble. The effect of vivax as compared 
with falciparum infections is unknown. 
One patient in this study had falciparum 
malaria. He had a positive serology. 
The whole question has been further 
investigated by Babin and Dulaney. 14 
In 200 naturally infected patients with 
relapsing vivax malaria, 23.5 per cent 
developed a positive Wassermann, the 
largest number six to ten days after an 
attack. Among 408 miscellaneous sera 
with positive Kahn reactions, 14.5 per 
cent gave strongly positive complement 
fixation reactions for malaria, most of 
these being sera with high titer reaction 
for syphilis. In a third group of twenty- 
two patients with malaria induced for 
the treatment of syphilis, 82 per cent 
showed rise in the Wassermann titer 
along with the development and rise of 
a positive malaria complement fixation. 
Evidently false complement fixation tests 
for either disease may be induced by the 
other in a certain proportion of patients, 


though the nature of the relationship has 
not been determined. Attempts have been 
made 15 to apply to malaria patients with 
positive serologic reactions for syphilis 
a full battery of tests to establish a pat- 
tern that will separate the false from the 
true. So far none of these can be re- 
garded as infallible. 

Opportunity has been offered in this 
war to see the initial impact of malaria 
infection in tens of thousands of young 
healthy previously uninfected persons 
and to follow them through their series 
of relapses. The experience at the 
Marine Barracks, Klamath Falls, Ore- 
gon, has demonstrated that most of the 
patients with relapsing vivax malaria are 
physically fit between attacks. Z digs 1(5 
comments on the fact that ‘‘postmalaria 
asthenia” is a misnomer in these indi- 
viduals, though the term, “asthenia,” is 
all too truly applicable in infected native 
populations in endemic and hyperen- 
demic regions. In our troops with ma- 
laria, any early "asthenia" could usually 
be accounted for by the fatigue, hunger, 
strain, and fear associated with combat. 
A large group at Klamath Falls after at 
least three months’ rehabilitation, showed 
negligible asthenia despite numerous re- 
current attacks of malaria. Certain in- 
terval symptoms were attributable to 
uncured malaria, most commonly head- 
ache, which occurred in 15 to 20 per 
cent of the patients. The “typical” ma- 
larial headache is not “bursting” or 
“intense,” is seldom over the vertex, is 
n’oKcfescribed as "weight” or “pressure,” 
is not unilateral and not associated with 
nausea or vomiting. It is a mild to 
moderate bilateral frontal headache, most 
often present in the morning on arising 
and improving after a few hours. The 
patients usually find that exertion, espe- 
cially with exposure to the hot sun, 
brings on severe headache. Headache 
does not yield to the usual remedies but 
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was relieved in eighteen of twenty-five 
patients by nicotinic acid, 100 mg. by 
mouth. Such relief often lasted several 
days. Action on the cerebral circulation 
was thought responsible for the effect. 

Nicotinic acid and its amide have also 
been used successfully in cerebral ma- 
laria. 17 In two patients reported, intra- 
venous quinine was also given in small 
4-grain doses. Response in the first case 
was satisfactory with return of con- 
sciousness in nine and one-half hours; 
in the second, more dramatic, the pa- 
tient becoming conscious thirty-five min- 
utes after the intravenous injection of 
one dose of quinine and 200 mg. nico- 
tinic acid. 

Many questions begin to arise in the 
United States concerning the probability 
of passing on malarial infection through 
blood donation. Despite careful screen- 
ing of blood donors, -there have been 
instances of transfusion malaria in the 
past and the opportunities for such acci- 
dents are considerably enhanced with 
the return of troops from malarious re- 
gions of the world. McClure and Lam 18 
review the situation to date, mention the 
twenty-nine cases recorded in the litera- 
ture up to 1938 and the fact that Gordon 
(1941) was the first to record a case of 
transmission by stored blood. In Gor- 
don’s case, the blood was two days old. 
The authors report two cases in which 
the stored blood had been refrigerated 
for five days. Both the patients were 
transfused during operation, with blood 
from Italian donors, born in Sicily, both 
of whom had lived in the United States 
for thirty years. The incubation period 
in the two patients was thirty-two and 
twenty-six days respectively. In both 
recipients, quartan parasites were found. 
Sharnoff and others 19 report two more 
instances, one of quartan malaria ac- 
quired a few days after three transfu- 
sions, the third donor being a veteran 


from Africa where he had been hospital- 
ized with chills, fever, and sore throat 
some months previously. His blood had 
been stored for eight days. In the sec- 
ond case, two-day-old bank blood from a 
Puerto Rican donor transmitted tertian 
malaria. This donor confessed to a 
“fever” two years before. The blood of 
both donors was negative on examina- 
tion. Three other patients with trans- 
fusion malaria are said to have been seen 
in New York within a year. By way of 
contrast, the authors recall that Lozner 
and Newhouser succeeded in only one of 
thirty-five attempts to transmit the dis- 
ease by plasma from patients with active 
malaria. Pertinent to this discussion is 
the report of Officer 20 from Australia on 
experimental transfusion with malaria- 
infected blood. Five healthy volunteers 
were each bled 750 cc. or until signs of 
collapse appeared and were then trans- 
fused with 560 cc. of citrated blood to 
which had been added an amount of 
malarial blood sufficient to contain 300 
million parasites. Immediately after, 
antimalarial therapy was instituted. 
None of the volunteers developed ma- 
laria. The number of parasites injected 
was much in excess of such as would 
be transfused accidentally. 

One concludes from our accumulating 
information that blood may readily prove 
a source of transfusion malaria even 
when stored for as long as eight days. 

Since transmission of malaria is possi- 
ble decades after the infection and since 
persons harboring malaria parasites may 
have forgotten or never have known that 
they had the disease, those who have 
lived or traveled in the tropics or known 
malarious regions had best be refused 
as blood donors. An exception might be 
considered if blood is to be used as 
plasma. If, as an emergency measure, 
blood is used where doubt regarding 
malaria exists, a course of antimalarials 
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following the transfusion should protect 
the patient. 

Malaria may, of course, be dangerous 
to a debilitated patient Apart from that, 
however, transfusion malaria is compara- 
tively benign as it runs a very different 
course from the naturally acquired dis- 
ease. In transfusion, malaria relapses 
are not anticipated after the original at- 
tack has been adequately treated. Almy 21 
reports that in his study of about 200 
cases of therapeutic malaria induced by 
intravenous injection of malaria-infected 
blood, treatment with quinine or atabrine 
has cured the disease in all with no 
relapses. Absence of a tissue phase 
when trophozoites instead of sporozoites 
are injected could explain the difference. 

Concern has been expressed as to the 
effect in the United States of importing 
into this country large numbers of pa- 
tients with relapsing malaria acquired 
during their military service in the 
tropics. Several laboratory experiments 
have been arranged to give American 
mosquito vectors opportunity to bite 
these patients with foreign malarias. It is 
proved that malarias from the Southwest 
Pacific, the Mediterranean and else- 
where are infective to our native mos- 
quitoes, A. quadrimaculatus, A. maculi- 
pennis freeborni, and others. Further, 
these mosquitoes, thus infected, were 
found capable of transmitting the dis- 
ease to uninfected volunteers. 22-24 Such 
transmission has also occurred in nature 
resulting in one small secondary epi- 
demic traced to a veteran. The report 25 
is that of a returned soldier with relaps- 
ing vivax malaria, who lived in a tent 
tor some weeks in a malaria-free county 
in Oregon, where he was responsible for 
passing the disease on to two persons in 
nearby houses and probably to his part- 
ner as well, though the latter could not 
be traced. 


It is important to be on guard against 
the spread in the United States of im- 
ported strains of malaria. However, sec- 
ondary epidemics are unlikely to be fre- 
quent or extensive and will, in the main, 
be naturally controlled by factors already 
in operation in regions at present free 
from malaria. The question is different 
in our endemic regions in the south and 
southwest. Here imported and native 
malarias should be regarded as one prob- 
lem, and attacked vigorously with the 
new methods and new insecticides now 
at our disposal. From a practical point 
of view, emphasis should be placed on 
mosquito control rather than on limiting 
the freedom of infected persons. 

Scrub Typhus 

The disease known as scrub typhus or 
tsutsugamushi occurs in parts of India, 
Burma, Assam, ,Indo-China, and Thai- 
land, Malaya, Sumatra, J ava, Borneo, the 
Celebes, the Philippines, .New Guinea, 
New Britain, Bougainville, New Geor- 
gia, Santo Espiritu, and Australia, as 
well as in Japan, Formosa, the Pesca- 
dores, and the Ryukyu Islands. Knowl- 
edge of its distribution has been acquired 
in part by the experience of our troops, 
among whom extensive epidemics have 
appeared in unexpected places. “Typhus 
islands” of spotty distribution have been 
known to be present in many of these 
areas. They have been largely “silent,” 
however, until troops entered and to 
their cost became unwilling “indicators" 
of the presence of the disease. Nearly 
3000 cases of the disease occurred in one 
three-month period during a series of 
operations in the South Pacific. Mor- 
tality varied greatly, from 1 per cent in 
two epidemics in New Guinea to 30 per 
cent in the small epidemic of forty to 
fifty cases on Goodenough Island. At 
one period scrub typhus was found to 
be the only disease that was killing sol- 
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diers in numbers in the South Pacific. 
The U. S. Typhus Commission sent a 
group of investigators to New Guinea 
to work on the problem in 1943 and 
1944. They studied the situation in 
northeast New Guinea and certain near- 
by islands and have reported their find- 
ings. 26-29 They proved the identity of 
the disease with tsutsugamushi of Japan 
by isolating rickettsial strains from pa- 
tients and producing typical pathologic 
lesions in inoculated mice and hamsters 
from which, in turn, typical rickettsiae 
were recovered. Efforts were made to 
work out the epidemiology in the islands. 
Small mammals, especially rats and ban- 
dicoots, were collected along with their 
parasitic mite larvae. Other mite larvae 
were collected by the simple expedient 
of sweeping up those that crawled onto 
the boots of anyone standing still in a 
mite-infested area. After identification, 
pools of mite larvae and organs of mam- 
mals were injected into laboratory ani- 
mals. Rickettsia orientalis was recovered 
from two species of mite larvae, Trom- 
bicula delienses, and T. fletcheri, the 
former long suspected as a vector in Ma- 
laya, but hitherto without proof, the 
latter possibly a variant of T. akamushi, 
the known vector in Japan. One mam- 
mal, Rattus rattus concolor, was identi- 
fied as an infected host. Scrub itch mites 
were plentiful but apparently have no 
connection with the disease. Some ex- 
planation is arrived at for the great 
difference in attack rate in epidemics, the 
highest being that on Bat Island, where 
60 per cent of the personnel came down 
with the disease before the island was 
abandoned. Investigation there by com- 
mission members, who went in warily 
with impregnated clothes, showed an 
enormous mite population infesting a 
large rat population all confined to the 
small island. Elsewhere, infection was 
found to be taking place especially in 


certain bivouac areas and where camps 
were being established. The maximum 
danger was in the first two weeks and 
danger was minimal after four to five 
weeks. Development of a site apparently 
drove out the vectors. In many places, 
kunai grass fields were danger spots. The 
habits of the vector were observed. Lar- 
val mites bite either day or night. The 
position of the eschars, many times on 
the upper part of the body and even the 
face, suggests that soldiers were bitten 
often as they sat or lay down. The mite 
larva requires one feed of tissue fluid 
from a warm-blooded animal and when 
it bites, it stays attached three to five 
days. If it is removed or if its host 
dies before the feed is completed, it has 
not been found to bite another host. 

The unexpectedness of these epidemics 
of scrub typhus was partly due to the 
absence of epidemics in native popula- 
tions. We find a record in some places, 
however, of a 70 per cent infection of 
natives before the age of fifteen. Under 
these conditions, immunity in the adult 
natives might be expected. 

So far, protective vaccine is not avail- 
able against scrub typhus. Epidemic 
typhus vaccine offers no cross protection. 
Available methods of prophylaxis are 
twofold : reduction of mites and individ- 
ual protection by repellents. When an 
area is to be entered, it should be pre- 
pared by using native labor where possi- 
ble to cut and haul away or burn scrub 
growth and grass at the site. The site is 
then treated thoroughly by bulldozer or 
burned over by flame thrower. Troops 
should not sleep on the ground. The 
second means of protection is the issue 
of clothing impregnated with 5 per cent 
benzyl benzoate to all troops entering 
infected areas. Trouser legs should be 
tucked into socks and high boots worn. 

Symptoms of scrub typhus are simi- 
lar in most respects to those of epidemic 
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typhus. The incubation period is com- 
monly nine to ten days (range seven to 
eighteen). The rash is a typical rickett- 
sial rash, macular or maculopapular, and 
may extend to wrists and ankles or even 
to the face. The death rate is compara- 
tively high in patients over forty. Head- 
ache, malaise, anorexia, conjunctival con- 
gestion, aches and pains in neck, back, 
or limbs, and temporary deafness are 
common symptoms. Only the new ob- 
servations will be stressed in the reviews 
to follow. 

Sayen, Pond, Forrester, and Wood 30 
report on 616 patients with scrub typhus 
contracted in the Assam-Burma area, 
hospitalized in the 20th General U. S. 
Army Hospital in Assam. Illness tended 
to be more severe and mortality higher 
among groups of patients who con- 
tracted the disease after weeks of jun- 
gle combat on short rations, or when 
they were compelled to continue march- 
ing or fighting after the onset of disease. 
Mortality ranged from 0 to 16 per cent, 
averaged 5.2 per cent for the 553 patients 
acutely ill on admission. Two hundred 
patients were studied in detail and fur- 
ther statistical data are based on this 
group. 

Clue to early diagnosis was a knowl- 
edge of the patient’s whereabouts one to 
three weeks before the onset, but early 
definite diagnosis was possible only on 
finding a typical primary lesion. The 
patients often discovered the lesion one 
to fourteen days before onset of the dis- 
ease. Thorough search over the whole 
body was necessary with the fact in mind 
that on moist surfaces the typical black 
crust and red flare might be absent in 
the initial lesion. The lesion was found 
in 60 per cent, and glandular enlarge- 
ment with tenderness in 30 per cent of 
those with the lesion. Generalized lym- 
phadenopathy, usually with some ten- 
derness, occurred in 97 per cent of 


patients. Typical rickettsial rash ap- 
peared about the fifth day (third to 
seventh). Weil Felix OXK aggluti- 
nation became positive in 1 : 100 titer 
in only 50 per cent of patients, and 
never before the tenth day. A titer of 
1 :100 was thought significant as this 
titer was never found in normals nor 
in other diseases. ( Note : Other work- 
ers regard 1 : 160 as significant.) Max- 
imal titers, occasionally 1 :6400, were 
reached in the third or fourth week and 
thereafter declined. Titers were seldom 
significant after eight weeks. OX19 
and 0X2 agglutination titer never ex- 
ceeded 1 :50. 

Fever lasted five to thirty-six days, 
was irregular, usually with double daily 
spikes at some period of the disease. 
Pulse rates tended to be comparatively 
slow. 

Leukocytes were usually normal or 
low the first week, rising often in the 
second or third weeks, occasionally as 
high as 20,000, with concurrent rise 
in the polymorphonuclear.?. In all sur- 
vivor's, the absolute lymphocyte count 
rose after the tenth day. Sedimentation 
rate usually rose about the third week 
and remained elevated as long as two 
months in some. Albuminuria was pres- 
ent in most patients, often with coarse 
granular casts, sometimes with a few 
RBC. Twenty-one per cent of patients 
had fixed specific gravity in the late sec- 
ond or third weeks, sometimes with oli- 
guria and a rising blood urea nitrogen, 
especially in the more seriously ill. Sub- 
sequent diuresis proved a good omen. 
Serum proteins were reduced below 6 
gm. per 10Q cc. in two thirds of the 
patients. 

Kye examinations were carried out 
in a group of 451 patients weekly dur- 
ing their illness and continued on into 
convalescence. There was conjunctival 
injection in 38 per cent in the first 
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week, subconjunctival hemorrhage in 6 
per cent, hemorrhage of the eyelids in 
1 per cent. In the first or second week, 
67 per cent of patients had marked 
engorgement of the retinal veins which 
then became tortuous and showed a 
blurred outline, accompanied by similar 
but less marked blurring of the arteries. 
Edema of disk and retina then appeared 
in 36 per cent of patients. Disk swell- 
ing was mild, never over 2.5 diopters. 
It was regarded as due to local inflam- 
mation. Retinal hemorrhage appeared in 
6.6 per cent, exudates in 5 per cent, at 
the height of retinal edema. This retin- 
opathy was not seen in other diseases 
and made the diagnosis in several pa- 
tients a week before a positive Weil 
Felix reaction was obtained. The ret- 
inopathy appeared on the tenth to seven- 
teenth day, disappeared during the fifth 
to eighth week. (The Reviewer notes 
that ocular findings in epidemic typhus 
in many respects similar to these have 
been reported by Muller? 1 who found 
78 per cent of 125 patients with dilated 
retinal veins, retinal hemorrhages in 14 
per cent, macular changes with edema in 
42 per cent, with an additional finding of 
specific nodular infiltrations of retina or 
choroid in 28 per cent.) 

In the first week of the disease, it was 
impossible to tell whether the case would 
be severe or mild, hence all patients were 
kept at strict bed rest from the first mo- 
ment. At any time after the first week, 
certain phenomena' indicating major or- 
gan dysfunction might occur and were 
signs of danger. Severe rickettsial pneu- 
monia, of dangerous degree, was recog- 
nized by cyanosis of the skin and/or 
tachypnea. Physical signs and x-ray find- 
ings were less helpful in diagnosis. 
Dangerous degrees of meningoencepha- 
litis were often recognized clinically. 
Meningismus, delirium, convulsions, and 
coma were danger signals. On the other 


hand, rickettsial myocarditis was not 
recognizable clinically as it did not pro- 
duce congestive heart failure and, though 
ultimately disastrous in certain patients 
who developed pulmonary edema ter- 
minally, danger from this cause was 
never predictable. In the absence of 
other diagnostic characteristics, the diag- 
nosis of scrub tyyhus should be suspected 
in any patient with fever who gives 
evidence of multiple organ dysfunction, 
especially persistent muscular twitchings 
and marked increase in respiration rate 
with few signs of consolidation. 

The prognosis was always fatal in a 
patient whose cyanosis was unrelieved 
by oxygen, or who had persistent hy- 
perpnea, pulmonary edema, or coma last- 
ing twenty-four hours. 

Treatment — In therapy, rest, ade- 
quate nutrition and fluids, and good 
nursing were the essentials. In danger- 
ous illness, three other measures were 
available : oxygen, transfusions, and 
heroic sedation, used on indication. 
Penicillin and transfusions of immune 
blood or plasma were ineffective. 

Convalescence is a critical time with 
these patients both physically and psy- 
chologically, as three to four months are 
often required. However, 75 to 85 per 
cent of the patients should be able to 
return to full duty within that length of 
time. All mild and moderate cases and 
many of the serious ones can be grad- 
ually but firmly guided toward normal 
living and then into increasing activity. 
Symptoms in convalescence are not, as 
was at first feared, due to myocarditis 
but are mainly those of effort syndrome, 
the result of general weakness with an 
associated psychoneurotic element. 

Specific forms of treatment for scrub 
typhus are under investigation. Top- 
ping 32 has prepared immune rabbit 
serum which will save mice injected 
with otherwise certainly fatal doses of 
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volvement of scrotal contents or of 
superficial lymph vessels and nodes in 
arm or leg. First sign was often acute 
epididymitis; most frequent sign, acute 
funiculitis. Involvement of superficial 
lymph nodes and vessels was much less 
frequent and was associated with pain, 
tenderness, and swelling. If in the arm, 
axillary nodes were first affected, later 
epitrochlear. A wide red raised tender 
cordlike streak might extend from axilla 
to elbow along the inner arm, occasion- 
ally the whole length of the arm. Such 
symptoms usually required hospitaliza- 
tion, partly subsided in a week or two, 
allowing the patient to become ambula- 
tory, and disappeared in another few 
weeks. This same chain of events in the 
inner thigh started from nodes in the 
groin. In an occasional patient, cellu- 
litis appeared beneath the biceps or in 
the inner thigh, tending to become a 
burrowing abscess with pockets. At 
times, arm, hand, leg, or even the upper 
eyelid were sites of soft nontender swell- 
ings without signs of inflammation. Mul- 
tiple occurrence and transiency were 
here the unique diagnostic characteris- 
tics. Fever was notable only when acute 
cellulitis or lymphangitis was present. 
Retrograde lymphangitis, lymphadenitis, 
and lymphedema as described form the 
triad of symptoms characteristic of the 
disease. The course of the disease was 
marked by intervals of freedom from 
symptoms followed by recurrences after 
one to three months. A hundred patients 
were examined by thick blood smear for 
microfilariae with negative results. 

In this same island region, the authors 
studied endemic filariasis in the native 
population for comparison. Forty per 
cent of 100 natives examined had micro- 
filariae in the blood. A much larger pro- 
portion was doubtless infected. The 
microfilariae present showed no periodic- 
ity in their appearance. Natives of all 


ages showed signs of the disease, but 
microfilariae are not found in children 
under three to five years of age. Lymph- 
adenopathy was very common in the 
chronic native infections. Elephantiasis 
was present in an estimated 5 per cent 
of the population, in people in their 
twenties and thirties and up to old age. 
Few were incapacitated by it. Thighs 
and legs were chiefly affected, the scro- 
tum often in males, and the breast in 
females. 

Acute manifestations as seen in Amer- 
ican soldiers rarely appeared in natives, 
who have apparently acquired some de- 
gree of tolerance. In natives, acute ex- 
acerbations of a different type, so-called 
“filarial fever,” occurred in attacks, with 
severe generalized aching, chills, pros- 
tration, and fever sometimes to 103° F., 
the whole attack lasting only three to 
four days. The peculiar abscesses de- 
scribed in a few Americans were found 
in many of the natives and among sev- 
eral hundred treated one filarial worm 
was found in the pus. 

The epidemiology of the disease as 
related to American troops is a fascinat- 
ing story. The chief, if not the only, 
vector of the disease in the Samoan area 
is Aedes scutellaris pseudoscutellaris, a 
day biter. 41 It is frequently found in- 
fected with larvae in the infective stage 
in and near native villages but a few 
hundred feet away there are no infected 
mosquitoes. The facts recounted by 
Englehorn and Wellman 40 indicate the 
close relation of native infection to epi- 
demics in the troops. In their own hos- 
pital, only fifty yards from a native 
village, members of the hospital unit de- 
veloped the disease at the rate of 50 per 
cent a year; in a service unit several 
hundred yards from native villages, the 
rate was 28 per cent ; and in a group 
of units five miles away, 6 per cent. 
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Night-biting mosquitoes were evidently 
not responsible, for all troops had con- 
tact with the natives after sundown at 
movies and dances and in the villages, 
yet the rate of infection was not thereby 
equalized. 

The absence of true epidemics of 
filariasis among troops except in Samoa 
and the nearby islands in the South 
Central Pacific is difficult to explain as 
the disease is endemic among natives 
throughout both the South and the Cen- 
tral Pacific area. 42 Factors concerned 
are thought to be related in part to a 
difference in vectors but complete ex- 
planation is not yet apparent. 

The obvious preventive measures in- 
clude mosquito control and segregation 
from the natives. Where such measures 
are impossible, the period of exposure 
must be limited to a minimum. 

Thompson, Rifkin, and Zarrow 43 re- 
port their clinical observations and lab- 
oratory findings in 200 young soldiers 
with filariasis and describe changes in 
pathology noted in biopsy material as 
the disease grows less acute. All their 
patients had enlarged lymph nodes, larger 
and softer and usually tender in the acute 
stages. They found an intradermal test 
employing 0.05 cc. of a 1 :4000 dilution 
of an antigen made from Dirofilaria im- 
mitis specific (except in one instance) 
and uninfluenced by intestinal helminths. 
Eosinophilia was present in 34 per cent 
of the patients but seldom highly re- 
markable, the average count being 10 to 
15 per cent, the highest 25 per cent. 

Treatment — Methods of treatment 
are few and simple, rest during the acute 
attacks, and in the very early stages limi- 
tation of activity between attacks. After 
the first acute period, increase to normal 
activity is important even though such 
activity may have to be halted briefly 
when recurrences appear. Drug therapy 


is still in the experimental stage but 
promising results are being found in 
trial of the pentavalent antimony com- 
pounds. 44 Perhaps, above all else, it is 
important to deal with the patient’s fears 
at the start. Impotence and sterility are 
disabilities that he fears and assurance 
that these fears are groundless is an 
important part of treatment. The fear 
of elephantiasis at some future date can 
be dismissed also on quite substantial 
grounds, including our recognition that 
natives in the endemic areas, heavily 
and continuously exposed from birth, 
develop elephantiasis in only about 5 
per cent of the population and seldom 
under the age of twenty, that is, after 
twenty or more years of exposure. 

Coggeshall 45 has made observations 
on many hundreds of men with filariasis 
at the Marine Barracks at Klamath 
Falls, Ore., and has been able to follow 
the course of the disease for months. 
He finds filariasis a mild disease, as it 
exists now in service men. The recur- 
rent attacks of lymphedema, lymphangi- 
tis, and muscle soreness grow less 
frequent and will probably vanish com- 
pletely in the course of a year or so. 
The attacks are temporary and no per- 
manent swellings were observed in hun- 
dreds of cases followed over a period of 
eight months. No microfilariae were ever 
found. Lymph node biopsies have some- 
times shown adult worms with micro- 
filariae in utero, sometimes dead worms 
degenerating or calcifying, evidence that 
the body was eliminating the infection. 
( Note — Biopsy has served a useful pur- 
pose in the past, and has even been used 
for diagnosis in the early epidemics. It 
is now not necessary for diagnosis and 
is not recommended .) No fear of trans- 
mission of filariasis in the United States 
by returning service men need be enter- 
tained. 46 
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Schistosomiasis 

Infection with Schistosoma japonicum 
on Leyte was not unexpected as the 
island was known to be an endemic cen- 
ter of the disease. Several thousand men 
acquired the infection there. 

A clinical description 47 of forty-two 
of the early proved infections includes 
certain combinations of symptoms found 
suggestive of the diagnosis even before 
ova appeared. These were fever, head- 
ache, anorexia, weakness, cough, pain in 
the chest, abdominal pain, and a tender 
liver with a white blood cell count over 
20,000, and an eosinophilia over 40 per 
cent. In all these patients there was a 
history of exposure but only one had 
“swimmers’ itch.” Onset was insidious 
in twenty-four patients, abrupt in eight- 
een with a first complaint of urticaria 
in seven. Abdominal pain was either 
that of a tender liver or, more charac- 
teristically, the generalized, shifting pain 
after meals or at night, unrelieved by 
the usual sedatives, due to intestinal irri- 
tation from the parasites. Diarrhea was 
uncommon. Fever was usually present 
(thirty-three patients) in the afternoon 
and evening, with profuse sweats as the 
temperature fell. Fever lasted one to 
thirty-three days and usually disappeared 
the third or fourth week regardless of 
treatment. In twenty-six patients there 
was early dry hacking cough, disturbing 
at night, later becoming productive. 
Eleven patients had chest pain, three had 
scattered rales. The most constant sign 
was a tender palpable liver present in 
thirty-eight patients. The spleen was 
palpable in seven. 

Laboratory findings were most sig- 
nificant: WBC, 20,000 to 50,000 in 
twenty-nine, 15,000 to 20,000 in nine, 
10,000 to 15,000 in four; eosinophilia 
above 50 per cent in all but nine, in these 
nine averaging 40 per cent. (Note — 


Others report eosinophilia up to 90 per 
cent.) X-ray changes in the lung were 
found in twelve patients, in seven as 
diffuse, rather uniform mottling through- 
out, and in the other five as areas of 
consolidation in the bases similar to 
those of bronchopneumonia. All twelve 
had increased linear markings as well. 

Sigmoidoscopy in thirty-five patients 
showed no abnormalities in twelve, while 
twenty-three had characteristic multiple 
small firm yellow nodules, 1 to 3 mm. in 
diameter, occurring in clusters of three 
to twenty-five beneath the mucosa. They 
were most abundant at the rectosigmoid 
junction but were seen also above and 
4 or 5 cm. distal to that site. There was 
no associated ulceration or inflammation 
and no relation to visible blood vessels. 
Biopsy showed many ova, some imma- 
ture beneath the mucosa. These nodules 
are pathognomonic. They have been de- 
scribed in dogs, never before in man. 
They may be present before ova can be 
found in the stools. 

Symptoms, signs, and blood picture 
all improved and all stools were nega- 
tive twenty days after starting therapy. 

Of particular interest in this series were 
two patients with neurologic symptoms. 
One had minimal symptoms, evidence of 
a minute lesion in the pyramidal tract. 
The second was a twenty-three-year-old 
white soldier admitted January 9 semi- 
stuporous. lie had fought through rice 
paddies, swamps, and streams in Leyte 
October 20 to December 1, 1944. Ill- 
ness started December 19 with grad- 
ually increasing weakness and fever. By 
January 8 he could hardly use his arms 
and legs and the next day his limbs were 
completely paralyzed and spastic, with 
increased reflexes, clonus, and bilateral 
Babinski. Temperature was 101° F. and 
he was disoriented and incontinent. 
There were no sensory changes. Blue 
discoloration of each small toe and plan- 
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tar surfaces of the others indicated em- 
bolic occlusion though vessel pulsations 
were present at the ankle. Spinal fluid 
was normal twice. Leukocytosis of 27,000 
and 35,000 with 38 and 54 per cent 
eosinophiles suggested a diagnosis of 
generalized schistomiasis. A week after 
admission, fouadin therapy was started. 
The same day ova were found in the 
stools and on February 5 characteristic 
nodules were observed on sigmoidos- 
copy. On February 9 he could sit up. 
February 19 he was evacuated walking. 
Twenty-odd patients have been seen sub- 
sequently in the United States in whom 
neurologic symptoms were attributable 
to deposition of ova in the brain. Among 
them were two patients reported by 
Faust 48 with symptoms of brain tumor, 
one of whom died, the other being oper- 
ated upon with successful removal of a 
large granulomatous tumor which had 
formed about deposited ova. Symptoms 
o.f jacksonian epilepsy have appeared in 
some patients and one patient was con- 
fined as a psychopath for a time. Further 
evidence of the widespread distribution 
of ova was observed in a patient (men- 
tioned by Faust) who presented subcu- 
taneous nodules about the chest which on 
biopsy were found to contain ova. This 
has previously been recognized in Schis- 
tosoma hematobium infection. 

Though the only sure proof of diag- 
nosis is the finding of the characteristic 
ova, yet in patients who have been ex- 
posed in endemic areas and who develop, 
in three to four weeks or less, itching, 
urticaria, fever, a dry cough, and in- 
creasing eosinophilia without other satis- 
factory explanation, the presence of 
schistosomiasis may be regarded as 
probable. 49 

No new methods of treatment have 
been developed. Tartar emetic in a 
total dosage of 1.8 gm. or fouadin in 
a total dose of 75 cc. is recommended. 50 


The epidemiology of schistomiasis on 
Leyte is fairly clear. Intermediate hosts 
are the snails, Schistosomophora (Onco- 
melania) quadrasi. The number of snails 
infected ranged from 0 to 21 per cent 
in a study by Magath and Mathieson, 51 
varied even at two ends of the same 
swamp, dependent on native habits of 
defecation. Pigs and dogs are found 100 
per cent infected with schistosomiasis in 
regions of high endemicity, and they 
contribute to infection of the snails. In- 
fective cercariae emerging from the snails 
are fragile and short lived. They die in 
about forty-eight hours. They do not 
move far but may be washed along by 
currents for a mile or so. Scattered, 
broken, or largely diluted by the time 
they reach a large or swift stream they 
can scarcely be numerous enough to in- 
fect a swimmer with the 100 probably 
needed (by analogy with experimental 
animals) to produce clinical infection. 
Hence reports of an infective swim in 
a large river are probably erroneous ; 
more likely is it that splashing through 
the swamps adjacent to a village has 
been the infecting contact. In endemic 
regions, human infection may run very 
high, in one such region 50 per cent 
of five-year-old children and 75 per cent 
of ten-year-olds being found infected on 
a single stool examination. Determina- 
tion of the endemicity of an area may 
be accomplished by examining stools of 
the native inhabitants for ova, or finding 
infected snail hosts. Still simpler is the 
demonstration of infection in trapped 
wild rats from localities in question. 52 

Infection of man with schistosoma 
may occur through the skin or mucous 
membranes. Chlorination is found to kill 
infective cercariae of S. mansoni 53 and 
will probably kill those of S. japonicum 
as well. Chlorination could not, how- 
ever, be depended upon in natural bodies 
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cured cases of amebic dysentery is re- 
ported much more frequently from India 
and from England (much of it acquired 
abroad) than from American experience. 
Payne 61 reports 1000 proved cases of 
amebic dysentery in two years’ experi- 
ence in India. Of these, 50 per cent had 
mild hepatitis, 3.9 per cent acute amebic 
hepatitis, and 2.8 per cent, hepatic ab- 
scess. Emetine injections, followed by 
carbaisone for ten days brought about 
clinical cure in 50 per cent or less. 
Within three weeks, 40 per cent were 
showing cysts. By contrast, we find 
Browne 62 and others summing up re- 
sults in 790 patients with amebiasis 
treated with various drugs, with a total 
of only fifty recurrences, patients being 
considered cured when asymptomatic for 
three months with three negative stool 
examinations. Similarly, we find chronic 
recurring or relapsing dysentery little of 
a problem among approximately 500 
American soldiers treated for amebic 
dysentery in Assam (U. S. Army 20th 
General Hospital). 63 

Destruction of amebic cysts in drink- 
ing water is always a more difficult 
matter than elimination of bacterial con- 
tamination. Boiling for one minute is 
adequate. Comparatively high chlorina- 
tion will be effective, 2 p.p.m. residual 
after thirty minutes’ contact for rela- 
tively clear water. 64 When lettuce and 
other raw foods are to be cleansed, cer- 
tain detergent chemicals have been in- 
vestigated 65 and found acceptable. For 
the best of these, the cysticidal dose was 
about 30 p.p.m. for ten minutes, (Note— 
Ceepryn may be used at 50 p.p.m. for 
thirty minutes.) The best substances 
studied were Fixanol (duPont), Sapa- 
mine (Ciba), Nopco QCL (Winthrop), 
and Ceepryn (Merrill). Medical men 
returned from overseas report “mikro- 
klene” as being useful for similar pur- 


poses at a h-vel of 3 to 5 gm. per liter 
with contact for thirty minutes. These 
chemicals are not to be used in drink- 
ing water. 

Roentgenologic finding;, in amebiasis 
are reported in two papers. Golden 66 
reviewed the findings in 119 patients 
with proved or -ti-pecied amebiasis (107 
with K. histolytica in the stools). Thirty 
of the sixty-seven who were x-rayed 
had deformity of the cecum, twenty-one 
of them proved cases of amebiasis, the 
other nine neither proved nor disproved. 
He finds that recognizable deformity of 
the cecum i> likelv in over one third of 
eases of amchiad- and • till more likely if 
the patients have intestinal symptoms, 
especially diarrhea ( eighteen of thirty- 
three patients with diarrhea in their 
study). In a number of cases, such 
x-rav finding has been the first evidence 
pointing toward amebic infection. The 
x-ray findings are those of cecal de- 
formity, often only .slight, and usually 
smooth. ( then size and outline changed 
a little during examination. There was 
usually localized tenderness, The ter- 
minal ileum was never intrinsically de- 
formed, an important point in differen- 
tial diagnosis. Flexible narrowing or 
irregularity of the wall distal to the 
cecum may he considered additional evi- 
dence of the diagnosis. 

Druekntann and Sehlorr"" stress the 
necessity for making a diagnosis in case 
of amebiasis of the large intestine Wore 
surgery. They have seen a gastrectomy 
for duodenal ulcer followed by death 
from fulminating liver abscess, and an- 
other death following the usually benign 
operation of colostomy, in this case car- 
ried out fur obstruction, which proved to 
be an amebic stenosis. They outline dif- 
ferential diagnosis from carcinoma as de- 
pendent on (1) a relatively long area of 
gitt involved ; (2) multiplicity of lesions 
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often; (3) incompleteness of narrowing; 

(4) slight or absent pain on distention; 

( 5 ) gradual merging of defect into nor- 
mal contours; (6) incomplete loss of 
elasticity ; (7) incomplete loss of normal 
relief pattern; (8) complete or partial 
restoration after specific therapy. 

Bacillary Dysentery 

Hardy 68 describes results in 1423 
persons with Shigella infection treated 
with sulfonamides. Cultures were taken 
before, after, and daily during treatment. 
In 382 Flexner cases or carriers, only 
absorbed sulfonamides were used, all 
highly efficacious in ordinary dosage, the 
last positive culture being on the fourth 
day. Two gm. daily gave as good re- 
sults as 4 gm. In outbreaks of Schmitz 
infection with 246 patients, results were 
a little slower and response to sulfa- 
thiazole and sulfaguanidine compara- 
tively poor. Seven hundred ninety-five 
cases or carriers with Sonnei infection 
were treated, 621 of them in one out- 
break. Nineteen per cent of these pa- 
tients had organisms persisting more 
than seven days. Response was slower 
than in either the Flexner or Schmitz 
group. Complete clearing was obtained 
in all cases given suxidine but some 
responded to no other sulfonamide. 
With the absorbed drugs, a 4-gm. daily 
dose was better than 2 gm. One hun- 
dred thirteen of the Flexner cases were 
followed for two months after treatment 
with an average of eleven cultures per 
person. None had recurrence. Seven 
Shiga strains were tested in vitro and 
responded in similar fashion to the 
Schmitz strains, less well than Flexner, 
better than Sonnei. 

The conclusion is reached that three 
sulfonamides are superior to the others, 
sulfadiazine, sulfapyrazine, and sul- 
fasuxidine. Sulfadiazine is recom- 
mended as the drug of choice for Shi- 


gella infection with later substitution of 
sulfasuxidine in cases that respond 
poorly. 

Incidence of Shigella species in the 
various theaters of war is of some inter- 
est. MacLennan, 69 working in the Cen- 
tral Pathology Laboratory for the 
British Middle East Forces, 1940-42, re- 
ceived cultures of all strains inagglutin- 
able in other laboratories. He found that 
most of 217 doubtful strains belonged to 
the Sachs types (nonmannite fermenters 
other than Schmitz and Shiga, recently 
studied by Sachs). Among all the cul- 
tures identified in his laboratory, these 
types accounted for 1.7 per cent. They 
proved to be antigenic in rabbits and 
all but one serologically distinct. He re- 
gards the case for their pathogenicity as 
being very strong since they were found 
only in patients with dysentery or diar- 
rhea and occurred (in 90 of 119 cases) 
in patients passing stools with typical 
bacillary dysentery exudate. 

Incidence of Shigella species is re- 
ported by Fortune and Ferris. 70 Among 
2849 patients with diarrhea admitted to 
an Australian general hospital in New 
Guinea, over eighteen months, 36 per 
cent had proved bacillary dysentery, 1.4 
per cent amebic dysentery. Randall and 
Dunn 71 found 426 proved Shigell^ cul- 
tures among many sent in to a U. S. 
Army laboratory in Algeria from a 
number of units during a fourteen-month 
period, June, 1943, to August, 1944. 
Heinemann 72 in Egypt obtained 288 
Shigella organisms on culture of 3078 
stools of United States military person- 
nel suffering with illnesses suggesting 
dysentery, diarrhea, or enteritis during 
the period October 1, 1943, to August 1, 
1944. Comparison of the four reports 
indicates the scarcity of Shiga and preva- 
lence of Sonnei infections in United 
States as compared with British figures. 
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soldiers being vaccinated against small- 
pox, They found 51 per cent of eighty 
men with vaccinia and 34 per cent ot 
forty-nine with vaccinoid types nl re- 
sponse to have doubtful or positive 
reactions for syphilis. These reactions 
did not develop immediately. 4 he opti- 
mum time for their discovery was ten 
to twenty-one days after vaccination. 
Most had disappeared at the end nl 
three months. 

Improved results in treatment of small 
pox by the addition of sulfonamides 
( sulfapyridine ) are reported by ( >s~ 
borne, 83 who finds toxicity and edema 
reduced and the usual purulent bron- 
chitis prevented by its use. 

Kala Azar 

It has long been known, Rose 81 says, 
that autoagglutinins, or cold agglutinins, 
are commonly present in the blood of 
both humans and animals with trypanu 
soniiasis. I Te examined the blood sera 
of two patients with kala a/ar. In each 
case the serum was tested against the 
patient’s cells and the cells of a normal 
person. Cold agglutinins were present 
in both patients at titers of 1:128 to 
1 :1024. In one of the two, the test was 
repeated and it was found still at its 
previous level of positivity two months 
after completion of treatment and dis 
charge from hospital though the patient 
was well and the spleen no longer pal 
pable. Seven weeks later it was prac- 
tical! y negative. We do not know the 
cause or significance of these findings 
nor in what percentage of patients the 
test is positive. 

Shortt** 1 describes results of a com- 
plement fixation test for kala a/ar in 
920 cases. The test originally employed 
an antigen made from human tubercle 
bacilli but more rapidly growing bacilli 
( Kedrowsky s bacilli) are now substi- 
tuted. The test was positive in 93 per 


cent of proved kala n/ai, doubtful in 
(> per cent, uegathe in 1 per cent. It 
may be positive in m mu* eases of only 
three weeks’ duration, at a time when 
no other serum tests have become posi- 
the. \mong a group of patients with 
other diseases likeh to Ik* confused with 
kala a/ar in differential diagnosis, 99 
per cent had a negative complement fixa- 
tion, 1 per cent doubtful, A few eases 
of obvious chi Mine pulmonary tuberculo- 
sis give pi iMth r tent*.. 
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African Try panoxomtaxis 

\n extender pin r ♦ »f w * a k has made 
possible follow Up lepotts in I8IX)of 
2090 patients u exited no 1 1 \ jano>umiasis 
over a year he! Mir I lie 1800 were seen 
and examined and about Jf MX) had a lum- 
bar puncture mu reexamination. Hard- 
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fluid consistent with a run* and believes 
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with a relapse The treatment uf this 
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for one of the peatmen! schedules cm- 
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ployed : Three doses of antrypol, 1 gm., 
followed by three to five doses of 2 gm. 
tryparsamide, all at five-day intervals. 
A delay of three weeks after the first 
dose of antrypol was found to reduce 
toxicity greatly, apparently by allowing 
recovery in the patient’s general con- 
dition. By the best antrypol tryparsa- 
mide combinations, a cure ‘rate of 93.5 
per cent is obtained. The author draws 
attention, however, to the greater re- 
sponsiveness to treatment of this Sierra 
Leone trypanosomiasis as compared with 
that in certain other regions. 

Results in the early stages of sleeping 
sickness from the use of two new arsen- 
icals, melarsen oxide (a trivalent ar- 
senic oxide) and “70 A” (a phenylarse- 
noxide) are considered hopeful by 
Weinman and Franz. 8S 

Penicillin in Tropical Diseases 

The usefulness of penicillin in cer- 
tain tropical diseases not already dis- 
cussed may be mentioned briefly. 

In the spirochetal group of diseases, 
penicillin has been found extremely use- 
ful. In yaws, 80 it is very effective even in 
small dosage. Optimum methods of em- 
ploying the drug in this disease are still 
to be worked out. Kahn reversal is not 
accomplished as early as are clinical 
results. In rat bite fever, 00-92 due to 
either Spirillum minus or Streptobacillus 
moniliformis, penicillin has proved cura- 
tive. Relapsing fever is responsive to 
the drug. In Weil’s disease 03 in mice, 
penicillin is found effective if used early. 
Results in humans are still in doubt. 

The effectiveness of penicillin in actino- 
mycosis and in anthrax with or without 
bacteremia is well recognized. Reports 
on its use in human bartonellosis 94 are 
encouraging. Penicillin ointment has 
been successful in hastening the healing 
of certain tropical ulcers. 95 In trachoma 
results with penicillin locally 06 have been 


found equal but not superior to those 
obtained with sulfonamides .° 7 

Insecticides and Repellents 

Insecticides — No discussion of trop- 
ical medicine could omit reference to 
the new insecticides and repellents for 
use against disease vectors. Outstanding 
among these is DDT ( dichloro-diphenyl- 
frichloroethane), whose most remarkable 
property is a residual insecticidal effect 
when applied at certain dosage levels. 
Its early promise in the laboratory has 
been fully borne out in the field. Con- 
trol of the Naples epidemic of typhus in 
early 1944 is unparalleled in the history 
of epidemics and is in striking contrast 
to our inability after the first world war 
to control a scourge of typhus that cost 
millions of lives in Eastern Europe. This 
was the first time in history that a typhus 
epidemic, once started, has been stopped 
in midwinter. An epidemic with approxi- 
mately 1000 new cases in January was 
tapering off by March. Credit goes 
partly to the new insecticide and partly 
to the practical methods developed for 
using it that permitted the delousing of 
civilians without removal of clothing at 
the rate of 5000 persons an hour or 
70,000 a day at the peak. DDT as a 
10 per cent dust was applied by power 
dust guns inside the clothing, sleeves, 
neck, and belt, into hats and over hair. 
One and one-half ounces of the dust 
per person was needed and was effec- 
tive in killing lice and, more surprising, 
in preventing reinfestation for weeks. 
The sordid living conditions among the 
population at the time actually enhanced 
the residual effect in that change of 
clothing with consequent wastage of the 
chemical was not possible. Armies can 
be protected in advance against typhus 
by vaccination ; it is in the realm of 
civilian relief that DDT claims its great- 
est successes against the disease. Against 
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fleas DDT has been put to use in the 
control of plague epidemics in Algiers. 
Some of its most remarkable results, 
however, have been obtained in mosquito 
control. During the Italian campaign, 
DDT was sprayed from planes in a 2 to 
5 per cent solution in kerosene in swaths 
115 x 700 yards along the terribly in- 
fested Southern Po valley. As a result, 
mosquitoes and flies became almost non- 
existent and troops were kept relatively 
free of malaria. 98 In one of the Mari- 
anas in the first thirty days after occu- 
pation, 42,000 medical treatments were 
given 17,000 natives, of whom 508 died. 
Three months later, after insects were 
reduced, the deaths had dropped to 50. 
Angaur when occupied had a dengue 
epidemic going, yet thirty days after 
invasion, not a single case was found 
among the invading forces. 99 

Instances could be multiplied to show 
the significant role played by DDT in 
military campaigning. The United States 
Army has been supplied with DDT in a 
number of forms for a variety of uses. 100 
Some of these are listed as follows : 

1. Ten per cent DDT in pyrophyllite powder. 

2. Five per cent DDT in kerosene (with or 
without 15 per cent methylated naphthalene as 
auxiliary solvent). 

3. Twenty-five per cent DDT concentrate, 
with 10 per cent emulsifier (Triton X-100) and 
65 per cent xylene. For use this is diluted 
with 11 parts of water to give a 2 per cent 
emulsion. 

4. Three per cent DDT in an aerosol, 85 per 
cent freon — 12, with 2 per cent pyrethrum ex- 
tract (20 per cent), 5 per cent cyclohexanone, 
and 5 per cent hydrocarbon oil. 

5. One per cent DDT with 2 per cent thanitc 
in kerosene. 

6. Six per cent DDT concentrate with 68 per 
cent benzyl benzoate, 12 per cent benzocaine, 
and 14 per cent wetting agent. For use this is 
diluted with 5 parts of water to give a 1 per 
cent emulsion. 

DDT, in one or more of the forms 1, 
2, and 3, can be used effectively against 


most insects and some arachnids. It is 
effective against mosquito and louse lar- 
vae, much less so against fly larvae. As 
10 per cent powder, it is dusted about 
where insects will light upon it or crawl 
over it. Finely ground and diluted with 
flour, road dust, etc., to make a 2 per cent 
powder, it is used on water surfaces as a 
mosquito larvicide at the rate of about 
0.2 lb. DDT per acre. Five per cent 
emulsions in water or solutions in kero- 
sene will kill insects and larvae in similar 
dosage. Residual insecticidal effect per- 
sisting weeks or months is obtained when 
these preparations are sprayed on sur- 
faces and screens in buildings, planes, 
etc., at the rate of 200 mg. per square 
foot of surface. The 2 per cent emulsion 
is used to impregnate clothes against 
lice. Clothes wrung moderately dry con- 
tain approximately 2 per cent by weight, 
the desired amount, and continue to kill 
lice over six to eight weeks and through 
as many washings. 

The 4, 5, and 6 combinations are spe- 
cial purpose mixtures. In 4, DDT adds 
fly-killing powers to the original pyre- 
thrum mosquito bomb. Spraying into 
the air for four seconds is enough for 
1000 cu. ft. With 5, direct hits on insects 
are aimed at. Number 6 is made up for 
the special purpose of immediate killing 
of head, body, and crab lice. Its main 
use is for spraying typhus-infected pa- 
tients harboring infective lice. 

DDT is in no sense repellent, a fact 
that greatly enhances its insecticidal 
powers. As an insecticide, it has a slow 
knockdown, often delayed one to four 
hours or more. Mosquitoes are first acti- 
vated and may escape from a treated 
room, but, if caught and observed for 
twenty-four hours, they will in many 
cases show a kill approximating 100 per 
cent. When quick knockdown is re- 
quired, combinations with pyrethrum 
or thanite, as described, are used. 
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The effect of residual spraying of 
houses is fortunately not limited to well- 
constructed dwellings. Clark 101 reports 
remarkable drop in malaria infection fig- 
ures in Panama by the simple measure 
of using residual spray DDT on ordi- 
nary, loosely put together native houses 
three or four times a year. He uses 
about twice the usual dosage and sprays 
inside and out. Mosquitoes are not pre- 
vented from entering and biting but die 
before they can become infective. 

Application of DDT to natural bodies 
of water and outdoor areas, whether by 
sprayer or aeroplane, is limited by its 
killing effect on fish and useful insects. 

DDT is almost insoluble in water, is 
moderately soluble in mineral and vege- 
table oils, and highly soluble in certain 
organic solvents as cyclohexanone , 102 
Danger to man and animals parallels 
these solubility properties. Absorption is 
minimal and unimportant from contact 
with powders even when ingested in 
small doses, but is highly dangerous 
from oily solutions, whether on the skin 
or in the gastrointestinal tract. In ordi- 
nary careful use of dilute solutions, man 
is unlikely to suffer. Prolonged contact 
with impregnated garments has not pro- 
duced local or general disturbance. Great 
care must, however, be exercised by 
workers who handle the concentrates, to 
protect themselves by clothing, gloves, 
and, at times, respirators. 

Symptoms of poisoning and the 
amounts that produce them in man can 
be guessed at from animal experiments. 
In a single dose, it takes 150 to 3000 
mg. per kilo to kill a laboratory ani- 
mal 108 when the dose is given in oil 
orally, by stomach tube, by skin, sub- 
cutaneously, intramuscularly, or intra- 
peritoneally. Smaller doses given over 
an extended period can also harm and 
eventually kill. Nervous symptoms, sen- 
sitiveness to stimuli, weakness and trem- 


ors, with anorexia and rapid weight loss 
are the main signs. On death, no central 
nervous system changes are found, but 
there is liver damage of varying degree. 
If recovery occurs, liver repair is com- 
plete. 

A fortunate feature of chronic DDT 
poisoning is the warning symptoms 
that appear, usually in time to forestall 
fatalities. If pronounced leukocytosis or 
nervous and muscular symptoms and 
weakness appear, the patient should be 
removed from contact with DDT at 
once. No antidoes to poisoning are 
known. 

Instances of human poisoning with 
DDT are few but significant. An acute 
fatal case is reported 104 in a child aged 
one year, who died four hours after in- 
gestion of about 1 ounce of 5 per cent 
DDT in crude kerosene. An adult, 105 
who used DDT in acetone on his hands 
several times, at last kneading 25 gm. 
of it in an inert dust in acetone for some 
minutes, developed symptoms within a 
few days : heavy, aching limbs and weak- 
ness of the legs, with periods of extreme 
nervousness. He required bed rest ten to 
fourteen days, could not sleep, developed 
great anxiety, and on three occasions 
generalized muscle tremors. He was 
unable to work for ten weeks and not 
entirely recovered even after a year. 

DDT has, as competitor, gammexane 
(666) (C 6 H 6 C1 6 ), the so-called “Brit- 
ish DDT.” It is the gamma isomer of 
benzene hexachloride and has properties 
similar to DDT. There are certain dif- 
ferences. Gammexane has good activity 
against house-fly larvae, as DDT has 
not, and it is repellent as well as insecti- 
cidal. It is, however, more toxic than 
DDT and gives no warning signs. If 
symptoms occur, death follows. 108 

Repellents — Repellents represent 
another chapter in protection against 
tropical disease. Three have been 
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proved especially useful, dimethyl- 
phthallate, indalone, and Rutgers 
612. Each has some special proper- 
ties of its own. Dimethylphthallate 
may be used alone, but an all-purpose 
repellent of the three named in 6:2:2 
proportions is excellent. Dibutyl phthal- 
late is preferred to dimethylphthallate 
by many. Either may be applied to the 
skin and clothes and will remain effec- 
tive some hours though sweating neces- 
sitates frequent renewal. These repel- 
lents are usefully applied to mosquito 
netting or even wide-meshed netting 
made up into gloves and veils. 106 A 
new Naval Medical Research Institute 
repellent, NMRI201, is recently an- 
nounced. It is said to protect for nearly 
seven hours on the dry skin; for three 
hours on sweating skin. 107 

Conclusion — With all the new in- 
secticides and repellents, emphasis has 
heretofore been concentrated on military 
usefulness. Now at length their limita- 
tions and uses for civilian purposes will 
gradually become more clearly defined. 
They will be a boon to us all but may 
well prove particularly valuable among 
indigenous peoples where facilities and 
funds for more cumbersome and expen- 
sive methods of disease control have 
been largely lacking. 
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Encephalitis 

During the last two decades the study 
of viruses has assumed great impor- 
tance. The diagnosis of virus diseases 
is confused by frequent association with 
infectious processes having similar clin- 
ical manifestations. Laboratory studies 
now indicate that serologic procedures 
(neutralization and complement-fixation 
tests) are applicable even in the absence 
of virus recovery. Hammond, 1 in a 
review of the encephalitides of virus ori- 
gin, presents the following table: 

Hammond emphasizes the fact that 
the virus group of encephalitides, as a 
whole, presents greater difficulties of 
diagnosis and is sufficiently complicated 
to warrant separate consideration. He 
separates this group from the protozoal, 
spirochetal, bacterial, fungus, rickettsial, 
and chemical or toxic types of enceph- 
alitis. 

He and his co-workers 2 review their 
findings in the study of the epidemics 
of encephalitis that have occurred in the 
Yakima Valley, Washington. Their pres- 
ent report is concerned with the last of 
these outbreaks. Titration of antibodies 
in acute and convalescent phase serums 
established a diagnosis of western 
equine or St. Louis encephalitis in eleven 
patients. The fatality rate was 7.2 per 
cent. Forty-nine strains of virus were 
isolated from four species of mosquitoes 
and activity of the Culex tarsalis mos- 
quito correlated with the epidemic wave. 
Maternal transmission of the St. Louis 
antibody to two infants occurred in their 
series of cases. Antibody studies in that 
season’s chickens indicated that 30 to 50 
per cent had been infected with Western 


equine virus but very few with the 
St. Louis virus. This correlated well 
with the proportion of the two viruses 
isolated from the mosquitoes. 

Sulkin 3 collected chicken mites, fowl 
ticks, and serum from barnyard fowl on 
nine ranches and farms in Dallas County, 
the center of the 1944 epidemic of equine 
encephalomyelitis. The mites and ticks 
were kept in test tubes without feeding 
and then used for inoculating either mice 
or guinea pigs. All of the guinea pigs 
and half of the mice thus inoculated 
showed typical symptoms of encephalitis 
by the fourth or fifth day. Filtration ex- 
periments and neutralization tests showed 
the infectious agent thus transmitted to 
be a typical western strain of encephalo- 
myelitis virus. Sulkin has demonstrated 
that chicken mites form a permanent 
deposit for equine encephalomyelitis virus 
in Dallas, from which hens may be di- 
rectly infected, and man and horses 
infected indirectly by other insect vec- 
tors (mosquitoes). 

Randall 4 maintains that equine en- 
cephalomyelitis is the most important 
horse disease in the United States at 
the present time. The knowledge that 
the three types of equine encephalo- 
myelitis enzootic in the Western Hem- 
isphere (eastern, western, Venezuelan) 
are pathogenic for human beings and 
the relatively high mortality rate of the 
human disease emphasizes their impor- 
tance from the public health standpoint. 
The evidence is ample that the disease 
is transmitted through insects, particu- 
larly mosquitoes. Horses and mules may 
be protected against the disease by the 
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TABLE I 

Encephalitis of Known Virus Etiology 


Epidemic Type , 


Usually Seasonal 


Sporadic Type 


Name 


Mode of Transmission 


Name 


Mode of Transmission 


1. Poliomyelitis 


f Probable contact 
\ Infection 


1. Mumps 

2. Lymphogranuloma 

venereum 


^Contact 


2. Japanese "B” 

3. St. Louis 

4. Western equine 

5. Venezuelan equine 

6. Russian Spring- 

summer 


> Arthropod-borne 


7. Eastern equine 

8. West Nile 

9. Semliki Forest 

10. Australian X 

11. Focal hemorrhagic 

meningoencephalitis 


Probably 

Arthropod-borne 

Unknown 


3. Rabies. 

4. Virus B 


) Bite 

/ Inoculation 


5. Lymphocytic 

choriomeningitis 

6. Pseudo chorio- 

meningitis 

7. Herpes simplex .... 

8. Measles ? 

9. Influenza ? 


> Unknown 


Encephalitides of Questionable Virus Etiology 


Epidemic Type 

Sporadic Type 

Name 

Mode of Transmission 

Name 

Mode of Transmission 

1. Von Economo Type 

Unknown 

1. Post Infection 

2. Post Vaccinal 

| Unknown 


annual administration of chick tissue 
vaccines. 

Treatment — Nicholson 5 reports a 
case of lethargic encephalitis and a case 
of polioencephalitis, in both of which 
pooled adult plasma was given with 
favorable results. He suggests that this 
method of treatment might be used in 
epidemics of poliomyelitis because the 
cases presented were of a severe en- 
cephalitic type and gave the use of blood 
plasma a severe test. 

Portmann and Lough 6 report their 
results in forty-nine patients suffering 
from acute encephalitis who were treated 
with roentgen therapy . They feel their 
results were sufficiently encouraging to 


merit the use of roentgen therapy as a 
method of treatment. The best results 
were obtained when roentgen therapy 
was given before degenerative changes 
were established in the central nervous 
system. No patient with a chronic form 
of encephalitis or with a postencepha- 
litic syndrome was benefited by the ir- 
radiation. All patients were treated as 
others with inflammatory processes might 
be treated, and the technical factors were 
essentially the same in each case. The 
average skin dose was 75 to 100 r to 
each side of the head including the base 
of the skull, given daily or on alternate 
days usually for a total of 300 r, or less. 
The spine was treated in a few cases 
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with evidence of encephalomyelitis. In 
their series of forty-nine cases, 59.1 per 
cent were considered recovered and 30.6 
per cent improved. 

Encepha lomyeli tis 

Mackay 7 reports three cases of what 
he terms acute encephalomyeloradiculo- 
neuritis. The cases are really a variety 
of a syndrome which has been described 
as the Guillain-Barre syndrome. He in- 
dicates that the name he employs to 
describe his cases is unwieldy. He points 
out the most important feature of the 
syndrome is the so-called albuminocyto- 
logic dissociation. Other terms which 
have been used to describe similar cases 
or closely allied entities are : Acute in- 
fectious neuronitis ; acute infectious poly- 
neuritis ; polyradiculoneuritis, and mye- 
loradiculoneuritis. He points out that 
the disease is an acute pleomorphic in- 
volvement of the central nervous system 
usually following upper respiratory infec- 
tion and characterized by parasthesias 
and pains, widespread neuronal motor 
weakness of the extremities, and fre- 
quent involvement of the seventh or 
other cranial nerves. Sometimes the 
cerebrospinal axis is involved. This clin- 
ical picture is often associated with the 
elevation of the total protein content of 
the cerebrospinal fluid without signifi- 
cant increase of the cell count. Although 
a virus is suspected as the causative 
agent, it has not been isolated. Treat- 
ment must be only symptomatic until 
more is known of the cause of the dis- 
ease. Respiratory paralysis may require 
the use of a respirator. Physiother- 
apy may be very useful in the acute 
stage in the prevention of contractures 
and restoration of maximal muscular 
function. 

Marsh and DeVine 8 describe four 
cases of neuromyelitis optica which were 
associated with albuminocytologic dis- 


sociation. One of these patients, in addi- 
tion to the above, developed symptoms 
of widespread involvement of the periph- 
eral and central nervous systems. At 
necropsy, a typical disseminated myelitis 
was demonstrated A combination of 
clinical symptoms and cerebrospinal fluid 
changes typical of neuromvelitis optica, 
Guillain-Barre syndrome, and dissem- 
inated encephalomyelitis found in the 
same individual at different steps of the 
illness suggests that this group of dis- 
eases which has been frequently classi- 
fied as separate entities may, under some 
circumstances, be caused by the same 
etiological agent. 

Electroencephalography 

During the past few years, electro- 
encephalography has been applied more 
generally and in a greater variety of 
combinations than ever before. 

Hursh 0 presents evidence that the 
origin of petit mal seizures may be sub- 
cortical. It is interesting that, despite 
the current emphasis which has been 
placed on the electroencephalogram de- 
tection of the epileptogenic focus for a 
certain group of patients displaying gen- 
eralized convulsions, no such demonstra- 
ble cortical lesions have been shown to 
constitute the focus for attacks of petit 
mal epilepsy. The hypothesis that the 
focus for petit mal epilepsy may be 
identified by the usual electroencephalo- 
graphic technics receives support from 
the work of Penfield and Erickson. 
These authors reported a case of petit 
mal epilepsy for which the focus was 
identified by implanting electrodes in 
the region of the interpeduncular space. 
Hursh found that the postoperative rec- 
ords of two patients with nearly com- 
plete section of the corpus callosum 
showed “petit mal” sequences displaying 
a simultaneous onset in bilaterally sym- 
metric leads. Since conduction between 
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the two hemispheres via axon paths in 
the corpus callosum had been destroyed, 
the existence of a cortical focus could 
not be assumed in these particular pa- 
tients. Hursh considers the thalamus 
or the hypothalamus as a tentative site 
for the pacemaker of the spike and wave 
complex which is characteristic of the 
petit mal record. 

Cohn 10 studied the electroencephalo- 
gram records in patients who had had 
prefrontal lobotomy. He found that the 
primary electroencephalic response of the 
human brain to localized injury (pre- 
frontal lobotomy) was the production 
of persistent or transitory focal slow 
waves. With lobotomized patients, the 
return of the electroencephalographic pat- 
tern to a relatively normal state usually 
required one to three months. Some pa- 
tients showed no demonstrable response 
to cerebral injury. A representative 
group of subjects showed apparent nor- 
mal early recovery and then again exhib- 
ited grossly abnormal variations in po- 
tential in the region of the original 
injury. At times the abnormality was 
general. The author concludes that the 
aforementioned phenomena are general 
and thus apply to injury to the brain 
from other traumatic agents. 

Bagchi and his colleagues 11 report on 
their study of the electroencephalogram 
and clinical effects of electrically induced 
convulsions in the treatment of mental 
disorders. In a series of fifty-four pa- 
tients suffering from different types of 
mental disorders, they found that 50 per 
cent of the cases had normal and 50 per 
cent borderline abnormal preshock elec- 
troencephalograms.- A definite similarity 
between the epileptic and shocked brain 
was noted. There was a statistical in- 
dication that patients having psycho- 
neurosis with obsessive compulsive and 
depressive features and the highest pre- 
shock abnormal and borderline electro- 


encephalograms profit by such treatment 
more as a group than schizophrenics 
with or without depression. There was 
a suggestion that patients with preshock 
borderline abnormal electroencephalo- 
grams profit more as a group by shock 
treatment than those with normal elec- 
troencephalograms. 

Greenblatt and Levin 12 studied the 
electroencephalogram in neurosyphilis. 
They found that 50 per cent of 233 of 
these cases had abnormal electroenceph- 
alograms. In a control group, the inci- 
dence of abnormality was 10 per cent. 
The incidence of abnormality in the 
various clinical types of neurosyphilis 
was as follows: Meningovascular lues, 
60 per cent ; general paresis, 55 per cent ; 
tabes, 14 per cent; optic nerve atrophy, 
44 per cent. Why optic nerve atrophy 
cases should have a high incidence of 
abnormal electroencephalograms is a 
mystery to the writers, as it was to 
Finley and his co-workers who had simi- 
lar findings in 1942. It is to be noted 
that tabes did not have a significantly 
greater incidence of abnormal electro- 
encephalograms than controls. Twenty 
per cent of the total cases with neuro- 
syphilis had positive histories of seizures 
as compared to an incidence less than 
1 per cent in the general population. A 
very high incidence of abnormal electro- 
encephalograms (90 per cent) occurred 
in tire cases with a history of seizures. 
The more abnormal the electroenceph- 
alogram in any given case of neurosyph- 
ilis, the greater the likelihood that the 
patient had a history of seizures. No 
correlation was obtained between the 
electroencephalographic abnormality and 
abnormal pupils, or between electroen- 
cephalographic abnormality and pres- 
ence of delusions or hallucinations as 
a primary part of the mental picture. 

In the past few years, the electro- 
encephalographic recordings have been 
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used to obtain direct information as to 
disturbances of cerebral function result- 
ing from hypoglycemia. Strauss and 
Wechsler 13 point out that electroenceph- 
alography may be used to help establish 
the presence of a borderline blood sugar 
value in lesser hypoglycemic states whose 
symptomatology is uncharacteristic. The 
latter may consist of fatigue, headache, 
dizziness, irritability, restlessness, and a 
host of minor neuropsychiatric manifes- 
tations, many of which are grouped under 
the psychoneuroses. They report two 
cases of spontaneous hypoglycemia which 
were associated with abnormal electro- 
encephalograms. The relationship be- 
tween the presence of nervous complaints 
in the early morning and the develop- 
ment of delta activity on hyperventilation 
in the fasting state was studied. Delta 
activity developed more frequently in 
subjects having such complaints than in 
subjects without them. 

Brazier and Finesinger 14 studied the 
electroencephalographic recordings in 
patients who had received barbiturates 
intravenously. In every subject to whom 
the barbiturate was given, the electro- 
encephalogram showed the development 
of high voltage activity. In every sub- 
ject the high voltage fast activity ap- 
peared first in the frontal leads, then in 
the parietal leads, and finally in the occip- 
ital leads, and it disappeared in the re- 
verse order. In other words, the regions 
of the cortex which are the most recent 
in the phylogenetic development were 
most vulnerable to the action of the 
barbiturates, as -evidenced by the electro- 
encephalogram. 

Greenblatt and his collaborators 15 re- 
port the conclusions of their study of the 
electroencephalograms of patients with 
bromide intoxication. They found that 
the incidence of electroencephalographic 
abnormality was high during the in- 
toxicated state and a progressive clear- 


ing of the patient’s sensorium paralleled 
electroencephalographic changes toward 
normal. At high blood bromide levels 
(over 200 mg. per 100 cc.) the electro- 
encephalogram tended to show diffuse 
slow activity, and the patient as a rule 
was confused and dysarthric. As the 
bromide level fell, the electroencephalo- 
grams of a number of patients showed 
a phase of mixed slow and fast activ- 
ity, and at low levels of bromide con- 
centrations the electroencephalograms 
showed essentially normal or mildly 
fast rhythms. The authors emphasize 
the fact that there are striking indi- 
vidual differences in the electroenceph- 
alogram and clinical picture at the 
same blood bromide level. Kennard and 
her co-workers 16 studied the electroen- 
cephalographic changes in delirium tre- 
mens. The electroencephalograms of 
forty-seven patients with this condition 
showed definite characteristics which 
contrasted with a normal control group 
and with those of twelve alcoholics with- 
out delirium tremens. They showed a 
relatively high incidence of fast 16 to 
30 per second low voltage activity, the 
incidence of which decreased with the 
recovery of the patient. Those who 
showed the greatest fast activity and 
lowest amplitude at the onset were the 
slowest to recover. They were also the 
least stable socially in the intervals be- 
tween their alcoholic episodes. Records 
of the twelve control alcoholics, either 
in the acute stage of alcoholic intoxica- 
tion, markedly deteriorated, or with 
polyneuropathy, did not show the in- 
creased fast activity and low alpha index 
seen in patients with delirium tremens. 
The authors conclude that the electro- 
encephalograpic characteristics of delir- 
ium tremens are directly concerned with 
that syndrome or with some phase of it. 
Gottlieb and his associates 17 report a 
high incidence of abnormality in the 
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electroencephalograms of children with 
primary behavior disorders. In a series 
of sixty-seven children, none of whom 
presented signs of organic brain dis- 
ease, or in whose condition an organic 
etiologic factor was suspected, 49 per 
cent had abnormal electroencephalo- 
grams. Significantly, greater proportions 
of abnormal electroencephalograms were 
found when there was either a history 
of psychosis, maladjusted personality, 
chronic alcoholism, or epilepsy in the 
family or a personal history of cerebral 
trauma or severe illness than when none 
of these factors was present. 

Epilepsy 

The Public Affairs Committee of New 
York, 18 with the aid of a number of 
leaders in the field of epilepsy, has made 
available a useful realistic consideration 
of the disease. Causes and diagnostic 
methods of the illness are discussed, 
including a simple, clear explanation of 
the electroencephalogram. Modern meth- 
ods of treatment are outlined. Sensible 
advice about sending children with seiz- 
ures to school and about marriage and 
parenthood is given. An encouraging 
survey of industrial opportunities for 
the epileptic is outlined. Doctors dealing 
with epileptic patients and their families 
might find it advantageous to give a 
copy of this pamphlet as a planned part 
of the therapeutic regimen. Moore 19 
reviews the aberrant forms of epilepsy 
and emphasizes that they may be dis- 
guised in numerous somatosensory, psy- 
chic, and unusual motor displays. There 
are numerous manifestations of aberrant 
forms of epilepsy, such as vertigo, parox- 
ysmal transient headaches, fleeting sen- 
sory disturbances consisting of numb- 
ness, tingling, pain, sense of heat or 
cold, sense of swelling, and sense of 
movement ; nausea, vomiting, choking 
sensations, visual sensations as scoto- 


mata, micropsia, and macropsia; ocular 
pain, olfactory and auditory disturbances ; 
abdominal pain, disorders of gastrointes- 
tinal motility ; vasomotor phenomena, 
dreamy states, temper tantrums, hallu- 
cinatory episodes, various automatisms, 
short explosive motor acts, and others 
which may readily be attributed to some 
local visceral physiologic disturbance or 
organic disease, or because of insufficient 
supportive data may be dismissed as 
harmless transient symptoms, but which, 
upon investigation, in many cases, are 
found to be abortive epileptic aura or 
types of epileptic variants. 

Weinberg 20 describes a special group 
of five cases in which the convulsive 
seizures appeared only after excessive 
fatigue; their management did not re- 
quire the usual treatment of epilepsy. 
The term “latent epilepsy” is considered 
as the most likely to describe this type 
of case. The convulsions appeared in 
these cases only after a more or less pro- 
longed and intensive period of activity. 
None of the patients required epileptic 
therapy. Abstinence from excessive fa- 
tigue was the only prerequisite to pre- 
vent seizures. The author failed to 
establish hypoglycemia as a cause of 
the seizures. Himler and Raphael 21 
report on their followup study on ninety- 
three college studies with epilepsy. From 
their study it is evident that the presence 
of seizures in individuals with higher 
intelligence does not necessarily consti- 
tute a barrier to academic training on 
the college level or to successful per- 
sonal, social, and vocational adjustment 
after leaving college. It is noteworthy 
that forty-four (47.3 per cent) of the 
group graduated from college. Among 
these were three with medical degrees, 
six with law degrees, and eight with 
master’s degrees. If those still continuing 
in their studies and those who could 
continue were added to those who grad- 
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uated, the total number who were capa- 
able of creditable work in the university 
would reach sixty-five, or 69.9 per cent. 
A study of the vocational and occupa- 
tional adjustments made by sixty-three 
concerning whom this information was 
available at the time of the study gave 
very interesting results. Of these, fifty- 
four have made entirely satisfactory per- 
sonal adjustments, three have chronic 
neurotic reactions, four show basic per- 
sonality instability, and only two are 
known to have deteriorated, one with 
paranoid elaboration. 

Lennox and Collins-- report on their 
investigations of the intelligence of nor- 
mal and epileptic twins based on ninety- 
three twins of various ages. Of these, 
sixty-three twins were without a history 
of epilepsy or brain injury and thirty had 
a history of seizures. Their data suggest 
that with a good mental inheritance, a 
patient is able to maintain a normal in- 
telligence despite epilepsy, but that gross 
acquired pathology of the brain has a 
serious effect on mentality. In other 
words, a person with a normal mentality 
who develops idiopathic epilepsy is much 
’ess likely to become mentally deterio- 
rated than a person who develops symp- 
tomatic epilepsy. Loscalzo 23 presents a 
preliminary report on the treatment of 
epileptic patients with a combination of 
3-methyl 5, 5 phenylethyl-hvdantoin and 
phenobarbital. The drug he used is a 
new hydantoin derivative. This new de- 
rivative combined with phenobarbital is 
known as hydantal. Each tablet of 
hydantal contains 0.2 gm. ( grain ) 
of phenobarbital and 0.1 gm. (1.5 grain) 
of 3-methyl 5, 5 phenylethyl-hydantoin. 
He treated seventeen patients suffering 
from epilepsy of organic and unknown 
etiology with hydantal. In most cases, 
petit mal attacks were associated with 
grand mal attacks. He prescribed 1 to 
6 tablets of hydantal daily, the average 


being 3. Treatment was continued in 
this series for an average period of six- 
teen months. Grand mal seizures were 
reduced approximately 60 per cent and 
improved emotional status was noted 
consistently. Petit mal attacks continued 
in the same ratio as with dilantin so- 
dium. The incidence of side effects as 
compared with sodium dilantin was strik- 
ingly low. Gum hyperplasia occurred in 
two cases. Caplan 24 examined the possi- 
bility of replacing epileptic fits which 
may occur at any time by convulsions 
electrically induced under controlled con- 
ditions of time and place. He emphasizes 
the fact that this therapy should not 
supersede the pharmacologic methods of 
combating fits but urges it as an acces- 
sory treatment in those cases in which 
fits occur despite full dosage of anti- 
convulsant drugs. Fifteen male epilep- 
tics were treated for periods of three to 
nine months. All but one were in- 
patients of a public mental hospital. All 
had psychoses associated with epilepsy. 
Convulsions were electrically induced 
once or twice a week, depending upon 
the reactions of the individual patient. 
In eleven patients, the fits were mark- 
edly diminished. In seven patients, the 
symptoms of an associated psychosis 
were ameliorated. One patient with fre- 
quent furors had cessation of his attacks 
after the convulsion treatment. Another 
patient who suffered from psychic equiva- 
lent in the form of periods of aggressive- 
ness and bad temper uncontrolled by 
drugs was helped remarkably with elec- 
trocerebral treatment. No serious or 
alarming complications resulted from 
this treatment. Lennox 25 reviews the 
subject of epilepsy. He emphasizes the 
fact that the causes of seizures are mul- 
tiple and that treatment must be indi- 
vidual and many-sided. Diet, dehydra- 
tion, activity, and drugs are four practical 
methods of increasing the patient’s re- 
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sistance to seizures. Patients should eat 
what other members of the family eat, 
if their diet is sensible and balanced. 
Dehydration in a number of cases in- 
creases a patient’s resistance against seiz- 
ures. In order to produce a net loss of 
tissue fluids, the total fluid intake must 
be reduced to 20 ounces or less a day, 
not counting the water content of solid 
food. The check on effectiveness is a 
decrease in body weight with the total 
calorie intake remaining the same. Pa- 
tients experience chronic thirst so that, 
in spite of its simplicity, the procedure 
is not popular. Dehydration should be 
continued only as trial demonstrates an 
actual reduction in the number or sever- 
ity of seizures. Patients with frequent 
severe seizures or with definite under- 
lying cerebral pathology are least likely 
to be helped. Activity is desirable. Phys- 
ical work and exercise are required for 
good health. The acidosis induced by 
activity of brain and muscle cells lowers 
the seizure threshold, and mental activity 
tends to reduce abnormalities of the 
brain wave pattern ; seizures are most 
frequent during sleep or during times 
of physical and mental relaxation. The 
anticonvulsant drugs to be used in the 
order of their effectiveness in controlling 
seizures are dilantin sodium, pheno- 
barital, and bromides. Dilantin so- 
dium is most effective for the psy- 
chomotor type of seizure and is relatively 
noneffective for petit mal. The effective 
dose may approximate the dose at which 
side effects appear. Therefore the physi- 
cian beginning with 0.1 gm. ( 1% grains) 
three times a day for adults and half 
that amount for children should gradu- 
ally increase the amount until seizures 
are controlled or toxic symptoms appear. 
A good many patients who are not con- 
trolled by this drug alone are benefited 
by the addition of phenobarbital. Pheno- 
barbital can be given in daily doses for 


adults from 0.1 to 0.3 gm. ( V/ 2 to 3 
grains), although double this amount 
may be taken. In moderate doses it may 
be taken for many years without appar- 
ent deleterious effect or the formation 
of a habit. Six-tenths to 1.2 gm. (10 to 
20 grains) of sodium or potassium 
bromides may be given three times a 
day, usually in a watery solution. For 
accurate treatment, the bromide content 
of the blood should be measured at 
periodic intervals. Mebaral is a bar- 
biturate which occasionally is more effec- 
tive than phenobarbital, especially in 
patients with petit mal. It is given in 
0.2-gm. (3-grain) tablets from one to 
three times a day, the limiting factor 
usually being drowsiness. In the pres- 
ence of status epilepticus, soluble pheno- 
barbital sodium may be given paren- 
terally in 0.2- to 0.5-gm. (3- to 5-grain) 
doses, repeated every twelve hours if 
necessary. When other means fail and 
exhausting convulsions threaten life, 
etherization may be resorted to. 

Lennox 23 * 1 reports his results in the 
treatment of petit mal (pyknolepsy) 
with a new drug, tridione, 3, 5, 5-tri- 
methyloxazaldidine-2, 4-dione. He states 
it is the most dramatic in its effect of any 
form of therapy attempted in the treat- 
ment of this form of epilepsy. Fifty 
patients, each having many daily seizures 
either myoclonic or akinetic, were treated 
with tridione for from two to fifteen 
months. All but four of the patients 
were less than twenty years of age. The 
duration of the illness was from one to 
eighteen years. Practically all of the 
group had been given the usual anti- 
convulsant drugs without important 
benefit. In no case was the transfer 
to tridione accompanied by an increase 
of petit mal. Of this group of forty 
patients, eleven (28 per cent) now are 
free from petit mal and twenty-one (52 
per cent) have experienced a 75 per cent 
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or greater reduction in the number of 
seizures from the previous level. Ten 
(20 per cent) were helped only mod- 
erately. None failed to experience some 
amelioration of seizures. Therapy was 
discontinued in two cases because of 
toxic symptoms. A group of ten patients, 
in addition to frequent petit mal seizures, 
experienced frequent grand mal seizures. 
Results with this group were encourag- 
ing as regards disposal of petit mal but 
disappointing as regards grand mal. The 
dose of tridione which proved effective 
against petit mal was without influence 
against grand mal. The medicine is dis- 
pensed in capsules each containing 0.32 
gm. (5 grains). Doses used varied from 
1.0 to 2.0 gm. (15 to 30 grains) a day 
without much regard for age. 

Narcolepsy — Narcolepsy is a syn- 
drome characterized by diurnal somno- 
lence and catalepsy. The latter term 
refers to a loss of muscle tonus, involv- 
ing sometimes a small group of muscles 
and sometimes all the muscles of the 
body, and causing spontaneous attacks 
of powerlessness. Harper 26 reports four 
cases in whom these symptoms were en- 
tirely relieved by amphetamine sulfate. 
The dosage varied from 10 to 30 mg. of 
amphetamine sulfate daily. There was 
no evidence of addiction or habit forma- 
tion in these patients although some tol- 
erance to the drug was developed. 

Intracranial Vascular Disorders 

Subarachnoid Hemorrhage — Wolff 
and his collaborators 27 investigated the 
prognosis of subarachnoid hemorhrage in 
forty-six patients with the disorder. Sub- 
arachnoid hemorrhage is responsible for 
2 per cent of all sudden deaths. Twenty- 
nine per cent of the patients with sub- 
arachnoid hemorrhage died during the 
first episode of bleeding, 14 per cent died 
during recurrent bleeding between the 
second and fourth weeks after the initial 


hemorrhage, and an additional 5 per 
cent died by the end of the first year. 
The majority of the remaining patients 
who survived the first year were alive 
three or four years after the initial hem- 
orrhage. Some die in from one to 
twenty-seven years of a recurrence of the 
subarachnoid hemorrhage. A few may 
live twenty-seven years or longer after 
the first attack without recurrence. The 
authors recommend that patients who 
come under observation during the first 
four weeks after the subarachnoid hem- 
orrhage be subjected to arteriography 
and subsequent craniotomy if an aneu- 
rysm is visualized. Those who have had 
their last hemorrhage more than four 
weeks previously and who have localiz- 
ing signs of an intracranial mass should 
have arteriography and subsequent cra- 
niotomy if suitable indications exist. 
When the localizing signs are absent in 
these patients, arteriography and appro- 
priate air studies may be performed. 

Alpers and Forster 28 studied the repa- 
rative processes in subarachnoid hem- 
orrhage. In their series of cases, the 
process of organization in no instance 
extended into the cortex. No evidence 
of adhesions of the pia or of extension 
of the connective tissue changes along 
the parenchymal blood vessels could be 
discovered. From this it would seem 
that at least within the time limits of 
survival in their reported cases (sur- 
vival periods ranging from a few hours 
to thirty-five days), the parenchyma of 
the central nervous system was not im- 
paired by the process of organization 
occurring in the subarachnoid space. . 

Taylor and Page 29 discuss the signs 
and symptoms of impending cerebral 
hemorrhage in cases of arterial hyper- 
tension. Records of forty patients who 
died with essential hypertension were 
examined to determine whether or not 
the clinical course of those who died 
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from cerebral hemorrhage were similar 
enough to allow an accurate prediction 
of apoplexy. Among this group, nine- 
teen had fatal cerebral hemorrhage. Five 
signs and symptoms were consistently 
observed. These were (1) severe occip- 
ital or nuchal headache, (2) vertigo or 
syncope, (3) motor or sensory neuro- 
logical disturbances, (4) nose bleeds, 
and (5) retinal hemorrhages in the ab- 
sence of papilledema or exudate. These 
findings were negligible or absent among 
those patients who died from other 
causes. It is concluded that demonstra- 
tion of any four of these manifestations 
in persons with essential hypertension 
warrants the assumption that death from 
cerebral hemorrhage will occur within 
nine and one-half months to five years 
(average 2.1 years). 

Meningitis 

The utilization of the antibacterial 
agent, penicillin, in the treatment of 
bacterial meningitides continues to be the 
most important development in chemo- 
therapy. 

Thus far it has proven to be nontoxic 
in man in maximum therapeutic doses. 
It is highly effective against a wide va- 
riety of micro-organisms of the gram- 
positive group. It is effective in the treat- 
ment of syphilis. There are two salts 
of penicillin available for clinical use — 
sodium and calcium salts. They are 
equally effective therapeutically and they 
can be used interchangeably. The com- 
monest route of administration is intra- 
muscular, and it is the route of choice. 
Injections may be given intermittently 
or continuously. It may also be given 
intravenously and into the subarachnoid 
space. 

Keefer 30 states it is difficult to make 
any absolute rules concerning the neces- 
sary dosage of penicillin that will be uni- 
versally applicable. One of the greatest 


difficulties in assessing dosage is the lack 
of signs of toxicity, so that the maximum 
tolerance dose is not known. He feels 
that in all cases with bacteremia the 
treatment should be continued for two 
to three weeks and enough penicillin 
given to bring the infection under con- 
trol. He and his co-workers 31 discuss 
thoroughly the dosage of penicillin in 
the meningitides. They offer the follow- 
ing outline of treatment in serious infec- 
tions with or without bacteremia : They 
feel that an initial dose of 15,000 to 
20,000 Oxford units should be given 
with continuing dosage as follows: (1) 
Constant intravenous injection of iso- 
tonic solution of sodium chloride con- 
taining penicillin so that 5,000 to 10,000 
Oxford units are delivered every hour, 
making a total of 120,000 to 240,000 
Oxford units in a twenty-four-hour pe- 
riod ; one half the total dose may be dis- 
solved in a liter of isotonic solution of 
sodium chloride and allowed to drip at 
the rate of 30 or 40 drops per minute. 
(2) If a continuous intravenous drip is 
undesirable, 20,000 to 40,000 units may 
be injected intramuscularly every three 
or four hours. (3) After the tempera- 
ture has returned to normal, the peni- 
cillin may be continued as long as there 
are any signs of active infection. (4) 
Penicillin does not penetrate the sub- 
arachnoid space in appreciable amounts, 
so that it is necessary to inject penicillin 
into the subarachnoid space or intracis- 
ternally in order to produce the desired 
effect. Ten thousand units diluted in iso- 
tonic solution of sodium chloride in a 
concentration of 10,000 units per cc. 
should be injected once or twice daily, 
depending upon the clinical course and 
the presence of organisms. 

Shalom, 32 on the basis of his observa- 
tions in a series of eleven cases of puru- 
lent meningitis, believes there is often a 
partial and sometimes a complete obstruc- 
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tion to the flow of the cerebrospinal fluid 
at the foramen magnum, produced by 
the raised intracranial tension. He feels 
this obstruction impedes the dosage of 
penicillin to the cerebral circulation where 
it is needed most when the drug is given 
intrathecally. He believes that obstruc- 
tion to the cerebrospinal fluid at the 
foramen magnum can be reduced or 
overcome by the intramuscular adminis- 
tration of hypertonic dextrose solution. 
This solution, by reducing intracranial 
tension, tends to prevent or minimize 
the formation of hydrocephalus and its 
sequelae. Penicillin is dissolved in this 
solution and the two injected together 
every three hours. He found that these 
solutions facilitated the intrathecal flow 
of penicillin to the cerebrospinal fluid 
and also prevented or minimized other 
undesirable effects produced by the raised 
intracranial tension. He used a 20 per 
cent dextrose solution in physiological 
sodium chloride. 

Meningococcic Meningitis — 
Keefer 30 states that sulfadiazine con- 
tinues to be the drug of choice in the 
treatment of meningococcic meningitis. 
While penicillin is effective in con- 
trolling this disease, the response is 
slower than following the use of sulfona- 
mides, and it continues to be necessary 
to give penicillin both systemically and 
intrathecally. In cases which prove re- 
sistant to the sulfonamides after a period 
of twenty-four to forty-eight hours, peni- 
cillin should be started at once. Peni- 
cillin is the drug of choice in the treat- 
ment of infections of the meninges due 
to pneumococcus, staphylococcus, and 
hemolytic streptococcus. Treatment, he 
emphasizes, should be started as soon 
as the diagnosis is established, and all 
foci of infection in the neighborhood 
which can be drained surgically should 
be taken care of at the same time. This 
is especially true when there is an asso- 


ciated mastoiditis or lateral sinus throm- 
bosis. 

Reinhold and his associates 33 report 
the response of patients suffering from 
meningococcic meningitis to treatment 
with sulfamerazine with particular ref- 
erence to the concentration of this sub- 
stance in body fluids. Their results 
indicate that the dosage in common use 
is suboptimal and that further trials with 
therapeutic concentrations in the blood 
serum above 20 mg. per 100 cc. are 
needed. Harford and his associates 34 
report a case of fulminating meningo- 
coccic meningitis which responded dra- 
matically to penicillin after forty-eight 
hours of treatment with sulfamerazine 
which had failed to influence the infection. 

Meyer 35 reports on the result of 
treatment in 165 cases of meningococcic 
meningitis. Sulfadiazine was the main 
therapeutic weapon but meningococcus 
antitoxin and repeated lumbar punctures 
to relieve increased intracranial pressure 
were valuable adjuncts in certain in- 
stances. Of 150 cases proven bacterially, 
the mortality rate was 4 per cent. In 
adults, 5 gm. of sodium sulfadiazine in 
1 liter of physiological saline were ad- 
ministered intravenously and, in most 
instances, this was followed by 1 gm. 
orally every four hours. It was only 
occasionally necessary to give subse- 
quent doses of sulfadiazine parenterally, 
as the Levine tube proved to be an effec- 
tive instrument for the administration of 
medication and fluids during coma. A 
fluid intake of at least 3 liters a day was 
maintained and sodium bicarbonate was 
given to promote alkalinization of the 
urine. In children, an initial dose of 
0.1 gm. per kg. of sodium sulfadiazine 
was administered parenterally followed 
by oral doses calculated on the basis of 
0.2 gm. per kg. In all instances, an effort 
was made to maintain a sulfadiazine 
blood level of approximately 10 mg. per 
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100 cc. Sulfadiazine could be usually 
discontinued on the ninth day of treat- 
ment. Those patients who failed to re- 
spond to sulfadiazine in twenty-four 
hours or who on entry gave evidence 
of overwhelming infection, were given 
meningococcus antitoxin. In the age 
group below ten years, the average total 
dosage of antitoxin was 20,000 units, the 
largest dose being 80,000 units. In the 
age group above ten years, the average 
total dose was 50,000 units, the largest 
being 120,000 units. The antitoxin was 
given in a single dose, one half intra- 
venously and the remainder intramus- 
cularly. 

Winter 36 gives his results in the treat- 
ment of meningococcic meningitis in chil- 
dren with a single large intravenous dose 
of sodium sulfadiazine. Eight patients 
received 2.5 gm. per pound of body 
weight and one patient received 2 gm. 
per pound. This single dose resulted in 
complete recovery. He found the dose 
would maintain a sulfonamide level in 
the spinal fluid and blood long enough 
for rapid recovery. Spinal fluid cultures 
were sterile twenty-four hours after a 
single large intravenous dose of sulfa- 
diazine, lessening the chance for compli- 
catioris and sequelae. 

White and his associates 37 report the 
occurrence of six deaths in a series of 
twelve cases. They emphasize these re- 
ults serve to illustrate the limitation of 
penicillin in controlling the more severe 
and resistant meningococcal infections. 
Seven of the twelve patients were given 
penicillin after adequate sulfonamides 
were given. In two of the seven, there 
was no bacterial evidence of infection 
when penicillin was started. Four of the 
seven patients died. Penicillin and sul- 
fonamide were combined in two patients, 
both of whom recovered. Only five of 
the twelve patients were given intra- 
thecal therapy; three of the five died. 


The systemic dose used was 100,000 
units daily except for two children, both 
of whom received 50,000 units each day. 
Among those to recover, the average 
total dose was 750,000 units during an 
average of 6.5 days of treatment. 

Applebaum 3S considers sulfadiazine as 
the drug of choice in the treatment of 
purulent meningitis. He recommends the 
following plan of dosage: On the first 
day of treatment, children under one 
year of age receive from 2 to 5 gm. ; 
children from one to three years of age 
receive from 3 to 5 gm. ; children above 
that age receive from 4 to 7 gm., and 
adults from 9 to 12 gm. One fourth to 
one third of this amount is given as the 
intial dose and the remainder divided 
and administered at intervals of four 
hours. The drug may be given orally, 
intravenously, or subcutaneously. It is 
his belief that parenteral routes should 
be reserved for severe cases and for 
those patients who are unable to take 
or unable to retain the oral administra- 
tion. He does not recommend the use 
of the drug intrathecally. He feels it is 
undesirable to give large amounts of the 
drug simultaneously by vein and by 
mouth. It is essential that during the 
course of the sulfonamide therapy the 
patient receive a sufficient amount of 
fluid to maintain an adequate renal out- 
put. He recommends the administration 
of at least 3000 cc. of fluid a day in order 
to assure an output of 1200 cc. or more 
daily. He has obtained prompt and con- 
sistent results in treatment with drug 
levels in the blood and cerebrospinal 
fluid ranging from 10 to 15 mg. per 100 
cc. in the blood and from 7 to 10 mg. per 
100 cc. in the cerebrospinal fluid. He 
has found penicillin less satisfactory than 
the sulfonamides but recommends peni- 
cillin as an adjunct to sulfonamides in 
the treatment of the fulminating form 
of the disease. It is also of value in the 
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treatment of patients who are hyper- 
sensitive to sulfonamides or who have 
developed a sulfonamide intoxication. 

Ballard and Millar 30 review the se- 
quelae of cerebrospinal meningitis in 
sixty cases. Fifty-three patients showed 
symptoms, these being severe in twenty- 
three, moderately severe in twenty-three, 
and very mild in seven. Most of the 
cases were seen three to six months after 
the acute illness. In thirty-four of the 
fifty-three symptomatic cases, the out- 
standing complaint was headache ; in 
seven, lassitude ; in three, backache, and 
in three, “effort” symptoms. The symp- 
toms listed in order of frequency of 
occurrence were headache, failure of con- 
centration, backache, insomnia, depres- 
sion, postural dizziness, functional ocular 
symptoms, muscular limb pains, effort 
symptoms, poor memory, dyspepsia, and 
vertigo. Full neurological examination 
revealed organic signs in only seven 
cases. One had an external rectus palsy, 
two had diplopia lasting for some weeks 
but finally clearing up, one a facial palsy, 
one case had transient weakness of ocu- 
lar convergence, and one had persist- 
ent unilateral tinnitus with slight nerve 
deafness. The authors felt that the de- 
termining factors in the severity and per- 
sistence of the subjective residual symp- 
toms following cerebrospinal meningitis 
was in ratio to the severity of the acute 
illness and, more strikingly, the degree 
of psychoneurotic predisposition as deter- 
mined by personality study. Of forty-nine 
cases treated by superficial psychother- 
apy and graduated exercises, forty-five 
were returned to duty and four in- 
valided. None of these forty-nine cases 
had any organic neurological findings. 
The writers suggest that the symptom 
complex following cerebrospinal menin- 
gitis should be regarded as a psycho- 
somatic reaction. Suggestion, whether 
by doctors or others, played a significant 


part in the production and perpetuation 
of symptoms. 

Corfield 40 reports the case of a patient 
who had five separate attacks of menin- 
gococcic meningitis. The intervals be- 
tween the attacks were two years, four- 
teen months, one year, and eight months. 
He emphasizes that the recurrence of 
meningococcic meningitis after short pe- 
riods has been recorded, but there are 
very few published examples of true 
second attacks. 

Pneumococcic Meningitis — 
Keefer 30 points out that before the use 
of the sulfonamides, pneumococcic men- 
ingitis was invariably fatal. Between 40 
and 50 per cent of patients recover fol- 
lowing the use of either sulfonamide 
or penicillin. He states there is evi- 
dence that the combination of sulfa- 
diazine and penicillin may be better 
than either drug alone. One of the rea- 
sons why pneumococcic meningitis is 
such a serious disease is that it is fre- 
quently a metastatic lesion following 
pneumococcus lobar pneumonia with or 
without an associated bacterial endo- 
carditis. It may be a complication of 
craniocerebral injuries, otitis media, mas- 
toiditis, or suppurative sinusitis of the 
ethmoid or sphenoid cells. Another rea- 
son for the severity of this infection is that 
it tends to produce hydrocephalus and 
encephalitis which may lead to cerebral 
atrophy and profound neuropsychiatric 
disturbances. 

Harford and his colleagues 34 treated 
nine patients having pneumococcic men- 
ingitis with penicillin. All but one recov- 
ered. Mastoidectomy was performed in 
five of the nine cases. The importance 
of continuing treatment for some time 
after the signs of meningitis have sub- 
sided was emphasized by the occurrence 
of relapses in three patients. Each of the 
three suffering from relapses responded 
to therapy and eventually recovered. 
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Lumbar punctures were performed on all 
patients within twenty-four hours of the 
initial intrathecal injection of penicillin 
and in every instance the cerebrospinal 
fluid had become sterile. From this 
group of cases they felt that any de- 
monstrable foci of infection should be 
drained surgically and that penicillin 
treatment should be continued for at 
least one week or more after clinical 
manifestations of meningitis had sub- 
sided. The usual initial intrathecal dose 
employed in the treatment of meningitis 
was 20,000 units in 2 cc. of isotonic solu- 
tion of sodium chloride. Further intra- 
thecal injections were given each day in 
decreasing amounts and were continued 
until all signs of meningitis had subsided. 

White and his co-workers 37 treated 
fifty cases of pneumococcic meningitis 
with penicillin. The mortality in this 
series was 64 per cent. They conclude 
that, in comparison with more recent re- 
ports on sulfonamide therapy, this does 
not suggest that any very significant 
advance has been made in the treatment 
of this condition with penicillin. In 
twenty-nine cases, the meningitis oc- 
curred secondary to uncontrolled infec- 
tion in the air sinuses of the head. In 
twenty-three instances, the primary focus 
was found in the middle ear or mastoid. 
On several occasions it was noted that 
patients improved primarily with peni- 
cillin therapy, then entered a prolonged 
period of low grade sustained infection 
or repeated infection. Among the patients 
who recovered, the average total dose 
of penicillin was 1,400,000 Oxford units, 
and the average duration was 15.5 days. 
All but seven of the fifty cases received 
intrathecal therapy. Two infants, one 
four weeks of age and another four 
months old, received intraventricular 
penicillin through the anterior fontanel. 
The older patient recovered and the 
other died within forty-eight hours with- 


out evidence of trauma or reaction to the 
procedure. Intracisternal penicillin ther- 
apy was given to fifteen patients without 
ill effect, except in two cases in which 
fluid was slightly bloody at the next tap. 
Both of these patients recovered from 
the meningitis. Four patients who had 
failed to improve from the intraspinal 
therapy responded promptly to intracis- 
ternal therapy; all four recovered. 

Applebaum and Nelson 41 report their 
results with penicillin in the treatment 
of sixty-seven consecutive cases of pneu- 
mococcic meningitis. The penicillin in 
these cases was administered intrathe- 
cally, intravenously, or intramuscularly. 
The majority of patients received sul- 
famerazine prior to the institution of 
penicillin therapy. Of these sixty-seven 
patients, twenty-six recovered and forty- 
one died- — a recovery rate of 39 per 
cent. Thirteen of the patients were 
treated with a combination of penicillin 
and sulfadiazine. Of these, five recov- 
ered and eight died. The factors con- 
tributory to the difficulty of successfully 
treating pneumococcic meningitis include 
the presence of primary foci of infection 
which are frequently inaccessible; pres- 
ence of bacteremia in many instances, 
and the occasional appearance of the dis- 
ease in a fulminating form. All of the 
patients received penicillin intraspinally 
following the removal of an equal or 
somewhat larger amount of cerebrospinal 
fluid. The sodium penicillin was dis- 
solved in isotonic solution of sodium 
chloride in a dilution of 1000 units per 
cc. The intrathecal dosage varied from 
5,000 to 25,000 units and was adminis- 
tered at twelve- or twenty-four-hour in- 
tervals. In a few instances, the drug was 
also administered intracisternally or in- 
terventricularly, and in two cases sub- 
durally. Intrathecal administration of 
penicillin was continued for a varying 
number of days after clinical improve- 



408 


NEUROLOGY 


meat was manifest and the spinal fluid 
no longer showed organisms or diminu- 
tion in the sugar content. The total 
intraspinal dosage varied from 10,000 to 
700,000 units with an average of 175,000 
units. They conclude that while peni- 
cillin was highly effective in the treat- 
ment of an appreciable number of cases, 
it proved ineffective in a majority of 
instances. 

Applebaunv'* 8 concludes that in this 
type of meningitis it is advisable to em- 
ploy chemotherapy in conjunction with 
penicillin. Sulfadiazine is the drug of 
choice and should he given in the man- 
ner described by him in the treatment of 
meningococcic meningitis, Tt is impor- 
tant to continue the combined therapy 
for at least a week after the patient has 
been well clinically, the spinal fluid has 
become sterile, and the fluid sugar has 
returned to normal. 1 fe does not recom- 
mend the use of type specific serum in 
this condition. 1 Ie emphasizes that com- 
plete eradication of the primary foci of 
infection is of the utmost importance in 
the treatment of this form of meningitis. 
Sweet and his colleagues 42 report their 
experiences with the use of penicillin in 
the treatment of sixteen patients having 
pneumococcic meningitis, and compare 
the results with those obtained in forty 
consecutive patients treated with sulfa- 
diazine or sulfamerazine. In the first 
group there were nine deaths. Among 
the patients treated with the sulfona- 
mides alone there were thirty-seven 
deaths. The two groups were shown 
to be very similar as regards to factors 
which are important in the evaluation of 
the prognosis. The duration with peni- 
cillin varied from 12 to 108 days in the 
recovered patients. They conclude that 
the optimal treatment of pneumococcic 
meningitis should include both penicillin 
and sulfadiazine or sulfamerazine. The 
penicillin should be given both intra- 


thecally and systemically. They advise 
penicillin to be administered intramuscu- 
larly or intravenously at the rate of 
200,000 or more Oxford units per day 
so that intrathecal penicillin therapy may 
he reduced to a minimum. In this way 
the intrathecal dosage can probably be 
kept as low as 10,000 to 20,000 Oxford 
units per day. In order to reduce irri- 
tation further, this dose should be diluted 
in 20 to 30 cc. of isotonic solution of 
sodium chloride. 

Boyette and Yenning 4 *'* report four 
cases of pneumococcic meningitis in chil- 
dren with two recoveries. They believe 
this type of meningitis in children is 
best treated with sulfamerazine in a 
dosage sufficient to obtain blood con- 
centrations of 12 to 15 mg. per 100 cc. 
penicillin, both intramuscularly and intra- 
theeally, and type specific antipneumo- 
coccus rabbit serum in infants and in 
older children who do not respond read- 
ily to combined sulfonamide-penicillin 
therapy. 

Streptococcic Meningitis — Apple- 
baum ;ts emphasizes that this type of 
meningitis is most frequently associated 
with otitis media and mastoiditis. The 
etiological agent in most instances is 
the hemolytic streptococcus. In a small 
number of cases, the Streptococus viri- 
dans, Streptococcus gamma, anaerobic 
and unclassified streptococci have been 
recovered. He prefers sulfadiazine in 
the treatment of this disease. It is par- 
ticularly important to maintain a con- 
centration of the drug in the blood of 
10 to 15 mg. per 100 cc. The chemo- 
therapy should he continued for from 
seven to ten clays after the spinal fluid 
has become sterile and all clinical evi- 
dence indicates that the infection has 
subsided. Penicillin is used in conjunc- 
tion with the sulfonamide drug. The 
method of using penicillin and the dos- 
age should be the same as described by 
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this author in the treatment of pneumo- 
coccic meningitis. 

White and his colleagues 37 treated five 
patients suffering from this condition. 
Only one of the five recovered. The 
single recovery occurred in an infant 
three months of age in whom meningitis 
developed secondary to bilateral otitis 
media. Penicillin was started soon after 
admission before the child received any 
form of therapy. For two days she re- 
ceived 100,000 units daily by equal two- 
hourly intramuscular injection. There- 
after for four days she was given 50,000 
units by the same route. Ten thousand 
units were given intracisternally each day 
in conjunction with the systemic therapy. 
Systemic sulfadiazine was started on the 
fourth day of the penicillin treatment. 

Staphylococcic Meningitis — This is 
much less frequent than the forms of 
meningitic already discussed. It may be 
a complication of staphylococcic bactere- 
mia, or it may develop secondary to in- 
fections on the face, to osteomyelitis of 
the skull or spine, or to spinal epidural 
abscess. In most instances, the patients 
having this condition have not responded 
to chemotherapy. 

White and his colleagues 37 believe that 
penicillin is far superior to other forms 
of chemotherapy in this type of infection. 
Four patients suffering from Staphylo- 
coccus aureus meningitis recovered from 
their acute infection with the use of 
penicillin. These patients had all re- 
ceived sulfonamides before the institution 
of penicillin, but progress was not con- 
sidered satisfactory. The two adult pa- 
tients were given 100,000 units of peni- 
cillin each day, first by the continuous 
intravenous route and later by intermit- 
tent intramuscular injection. Two chil- 
dren received 25,000 and 50,000 units 
respectively, each by the intramuscular 
route. Intrathecal therapy in the two 
children was given intraventricularly 


through an operative cranial defect. One 
of the patients with a subdural abscess 
was given intracisternal therapy. One 
child who had osteomyelitis of the sec- 
ond lumbar vertebra did not receive any 
intrathecal therapy. His response was 
prompt and adequate to the systemic 
therapy. These authors conclude that 
intrathecal use of penicillin therapy does 
not seem harmful. They believe the in- 
tracisternal injection seems to be the 
most effective route of intrathecal ad- 
ministration. Their plan of management 
of purulent meningitis is outlined : ( 1 ) 
Prompt diagnosis and ample supportive 
therapy, including surgical intervention 
if indicated. (2) Two hundred thousand 
units of penicillin administered systemi- 
cally each day by the continuous intra- 
venous route during the acute phase of 
the disease and later by intermittent in- 
tramuscular injection as the infection is 
brought under control. (3) Ten thou- 
sand to 20,000 units of penicillin intra- 
isternally once or twice a day. (4) 
Ample sulfadiazine or sulfamerazine 
therapy systemically to attain blood levels 
of over 15 mg. per 100 cc. (5) Contin- 
uation of intracisternal penicillin until 
four days after the spinal fluid has 
cleared and nuchal rigidity has begun to 
decrease, and of systemic penicillin ther- 
apy until seven to ten days after the 
disappearance of all signs of infection. 

Applebaum 38 also recommends peni- 
cillin in the treatment of staphylococcic 
infections. In three cases of staphylo- 
coccic meningitis, he was able to obtain 
one recovery with its use. He advises 
the continuation of combined therapy of 
penicillin and sulfadiazine for two to 
three weeks after the meningeal infec- 
tion has subsided. He again emphasizes 
the eradication of primary suppurative 
foci. 

Influenzal Meningitis — Meningitis 
due to H. influenzae is essentially a dis- 
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ease of infants and children. The evi- 
dence points to the fact that this form of 
meningitis is usually a primary disease. 
H. influenzae meningitis has no relation 
to epidemic influenza, which is a disease 
of the respiratory tract due to a specific 
virus. In this form of meningitis, most 
workers feel that a combination of type 
specific antibody serum and sulfadiazine 
should be used. Applebaum 38 recom- 
mends the use of chemotherapy ( sulfa- 
diazine ) and type B anti-influenzal 
rabbit serum. It is advisahle, he states, 
to continue the chemotherapy for a 
period of seven to ten days following 
the appearance of definite clinical im- 
provement, sterilization of the spinal 
fluid and return of the fluid sugar to 
normal. During the course of treat- 
ment, a concentration of the drug in the 
blood should be maintained at 10 to 15 
mg. per 100 cc. The rabbit antiserum 
is specific to type b H. influenzae. Its 
potency is determined in terms of mg. 
of precipitable antibody nitrogen. He 
recommends the dosage schedule as out- 
lined by Alexander (see 1945 Service 
Volume of The Cyclopedia of Medicine, 
Surgery and Specialties). The writer 
has found it practical to administer 100 
mg. of antibody when the spinal fluid 
sugar is 25 mg. or less per 100 cc., and 
50 mg. of the antibody when the fluid 
sugar is more than 25 mg. The antibody 
is diluted in an amount of physiological 
solution of Ringer’s solution equivalent 
to 10 cc. per kg. of the patient’s weight 
and is given intravenously with the speed 
of the drip adjusted so that administra- 
tion of the diluted serum is completed 
within two hours. In addition, he rec- 
ommends large amounts of fluids pref- 
erably in the form of continuous infusion 
of saline in order to speed up the urinary 
secretion of the capsular substance of 
the organisms. Twelve hours after the 
administration of the antibody the ade- 


quacy of the treatment is decided by 
examining the patient’s serum for its 
ability to produce capsular swelling of 
a suitable suspension of H. influenzae. 
If within twenty-four hours the spinal 
fluid sugar has risen, no organisms are 
found by smear or culture, and the pa- 
tient’s serum causes capsular swelling in 
a dilution of 1:10, no further antibody 
is needed. When antibody excess is not 
demonstrable, an additional dose of 25 
mg. of antibody nitrogen is administered 
and the patient’s serum is retested a few 
hours later. In resistant cases it may be 
necessary to give 25 mg. of antibody 
intratliecally. 

Tuberculous Meningitis — There is 
no specific treatment for this type of 
meningeal infection. The number of 
cases of tuberculous meningitis which 
have been seen to recover is extremely 
small. Jennings 44 reports two cases 
which recovered from this type of 
meningitis. In these two patients, tuber- 
cle bacilli were found in the cerebro- 
spinal fluid during the illness. Both 
clinically were clear-cut cases of menin- 
gitis and the cerebrospinal fluid of each 
yielded confirmatory evidence of menin- 
gitis besides the presence of tubercle 
bacilli. Both patients became well enough 
to leave the hospital, and one of them is 
known to have remained well for more 
than a year. In this case, the meningitis, 
the author states, was beyond doubt due 
to tubercle bacilli of human type. 

Mumps Meningitis — Meningitis is a 
rare complication of mumps. Its inci- 
dence varies from 0.15 per cent to 0.5 
per cent in different epidemics. It usu- 
ally appears within a week of the pa- 
rotid swelling but may precede the paro- 
titis or be the sole manifestation of the 
disease. Coe 45 reports a case of primary 
mumps orchitis with meningitis. The 
case presented the clinical picture of' 
lymphocytic meningitis and epididymo- 
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orchitis in a young adult. The cerebro- 
spinal fluid examination during the acute 
meningitis revealed the following find- 
ings : The cells per cu. mm. varied from 
1300 to 2300; the cells were predomi- 
nantly lymphocytes. The protein varied 
from 80 to 100 mg. per 100 cc. The 
chlorides varied from 710 to 700 mg. per 
100 cc. The sugar content varied from 
50 to 55 mg. per 100 cc. There were 
abnormalities of the colloidal gold curve 
determinations of an indefinite nature. 

Salmonella Meningitis — Salmonella 
panama is a subgroup of the typhoid- 
paratyphoid group of bacteria. Wood and 
Mayfield 46 report two cases of meningi- 
tis due to this organism. Invasion of the 
human meninges by this bacteria is not 
common. These cases are of interest, 
as the source of the infection was traced 
to an attendant in the milk laboratory 
of the hospital in which the babies were 
born, and because one survived with sul- 
fadiazine therapy. In the infant who 
recovered, the daily dose varied between 
1 and 1.5 gm. to maintain a blood level 
of 6 to 10 mg. per 100 cc. 

Torula Meningitis — It is not known 
why the human body is not more fre- 
quently invaded by the widely dissem- 
inated yeastlike organism Torula his- 
tolytica, but no doubt, as in bacterial 
infections, disease depends upon the vir- 
ulence of the invader as opposed to the 
resistance of the host. Less than half the 
cases reported have been recognized be- 
fore death. It has been mistaken for 
tuberculous meningitis, brain tumor, en- 
cephalitis, lymphocytic choriomeningitis, 
and dementia paralytica (see 1945 Serv- 
ice Volume of The Cyclopedia of Medi- 
cine, Surgery and Specialties) . The dis- 
ease has been considered invariably fatal 
although an apparent cure has been re- 
ported in one lk.se treated with sulfa- 
diazine. Jones and Klinck 47 report a 
fatal case as well as their studies of the 


therapeutic effect of sulfadiazine on ex- 
perimental infection in mice and the 
effect of sulfadiazine and penicillin on the 
organism in vitro. They found that gen- 
tian violet or thymol had no therapeutic 
value in their case. Experiments in vitro 
failed to demonstrate any growth-inhib- 
iting effect of sodium sulfadiazine or 
penicillin on torulae nor did sodium sul- 
fadiazine have any value in experimental 
mouse infection. 

Lymphocytic Meningitis — Apple- 
baum and his co-workers 48 review sev- 
enty-two cases of lymphocytosis in the' 
cerebrospinal fluid caused by a variety 
of etiologic agents. The two most com- 
monly encountered diseases were mumps 
meningoencephalitis (41.6 per cent) and 
acute benign lymphocytic meningitis, 
cause undetermined (23.6 per cent). In 
mumps meningoencephalitis with cere- 
brospinal fluid lymphocytosis, the onset 
was usually acute and occurred about 
four or five days after the first signs of 
parotitis. On two occasions, meningitic 
signs appeared a few days prior to evi- 
dence of a parotid gland involvement. 
Frontal headache was the most common 
complaint, and this was followed in order 
of frequency by increased feverishness, 
vomiting, nausea, dizziness, and nervous 
irritability. One patient had mild con- 
vulsions which subsided quickly. The 
average cell count of the spinal fluid was 
298 per cu. mm. (80 to 100 per-cent 
lymphocytes) during the peak of the ill- 
ness. Other studies of the fluid were 
normal except for an occasional increase 
of proteins. • Syphilis, tuberculosis, chem- 
ical irritation (intrathecal injection), tet- 
anus, cysticercosis of the central nervous 
system, rabies, lymphocytic meningitis 
associated with malaria, and infectious 
mononucleosis were some of the causa- 
tive agents of cerebrospinal lymphocy- 
tosis. As a clinical aid in a differential 
diagnosis of cases with lymphocytosis in 
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the cerebrospinal fluid, they offer the fol- 
lowing classification : 

1. Acute lymphocytic meningitis (benign) : 

(a) Acute lymphocytic choriomenin- 
gitis. 

(&) Lymphocytic meningitis due to al- 
lied viruses. 

(c) Aseptic meningitis, cause undeter- 
mined. 

2 Other diseases of virus origin . 

Mumps, acute encephalitis (varieties), 
poliomyelitis, rabies, herpes (zoster 
and simplex), the common contagions, 
postvaccination, lymphogranuloma 
venereum, infectious mononucleosis, 
Guillain-Barre syndrome, etc. 

3. Specific bacteria : 

Tuberculosis, syphilis, tetanus. 

4. Fungi and parasites (uncommon) : 

Torula infection, eyslicereosis, etc. 

5. Chemical factors (iutraspinal injections) : 

Serum, novocaine solution, lipiodol, etc. 

6. Meningitis sympathica (irritative) : 

Sequela to trauma of brain, aural infec- 
tion, subdural abscess, epidural ab- 
scess. 

Benign Lymphocytic Choriomen- 
ingitis — Avery 40 reports four cases of 
benign lymphocytic choriomeningitis. He 
states that beside the classical form of 
meningeal involvement, cases showing 
evidence of encephalitis are encountered. 
Other cases have been described in which 
the syndrome corresponds to that of 
meningoencephalomyelitis. ( leneral ma- 
laise, headache, fever, and stiffness of 
the neck are always present. The usual 
clinical picture is that of a mild menin- 
gitis having a more or less sudden onset 
during or following symptoms of a mild 
upper respiratory disorder. The changes 
in the spinal fluid are confined to the 
cells, globulin, and pressure ; the sugar 
and chloride content are normal. Lym- 
phocytosis in the cerebrospinal fluid may 
vary from 30 to 1500 cells per cu. mm. 
The course is usually mild and recovery 
is the rule; however, deaths may occur. 
While it is probably true that the most 
frequent cause of benign lymphocytic 


choriomeningitis is a specific virus, it 
should he borne in mind that the classi- 
cal clinical syndrome can be produced 
by other pathological agents. 

Toomey 50 emphasizes that a stiff neck 
may not always indicate that the menin- 
ges are irritated, nor does the absence 
of a stiff neck always rule out a menin- 
gitis. Tt is a sign, which, if present 
without other signs of meningeal irrita- 
tion, may usually he ignored. He points 
out that a patient with a slow meningeal 
bleeder, one with a rupture berry aneu- 
rysm, or ruptured basal vessel, if not 
killed by the condition within a short 
time, may have nothing beside headache 
and an extremely stiff neck. The stiff- 
ness becomes more pronounced if bleed- 
ing persists. Other signs help out, such 
as signs of intracerebral pressure and 
gradual onset of unconsciousness. A 
lumbar puncture helps to make the diag- 
nosis definite. 

Migraine 

Butler and Thomas 51 present their 
preliminary observations on the use of 
intravenous histamine in the treatment 
of migraine. They report that thirty- 
four patients with severe migraine were 
treated with this form of therapy. Seven 
were improved and twenty-four became 
symptom-free. The patients were treated 
by the intravenous injection of 1 mg. of 
histamine as 2.75 mg. of histamine acid 
phosphate. This was diluted in 500 cc. 
of isotonic solution of sodium chloride 
and injected very slowly. The speed of 
injection usually started at about 5 drops 
per minute, the rate being increased as 
rapidly as was tolerated by the patient. 
Too rapid an injection resulted in, first, 
a flushing of the face, often tachycardia 
and finally a typical severe headache 
which could be relieve# by slowing the 
rate of injection or the administration of 
epinephrine or ascorbic acid. The entire 
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injection usually took from four to eight 
hours. The blood pressure was taken 
hourly and any decided drop was con- 
sidered an indication for cessation of 
treatment. The authors feel that hista- 
mine should not be given to patients with 
peptic ulcer or vascular disease. 

Horton and his co-workers, 52 in a pre- 
liminary report, state their results with 
a new product for the treatment of mi- 
graine. The effect of the new drug, 
D.H.E.-45 ( dihydroergotamine ) was 
studied in 120 patients. This drug is 
said to possess experimentally a marked 
sympathicoparalytic action similar to 
ergotamine tartrate and to be eight 
to ten times less toxic in cats and dogs 
than ergotamine tartrate. Its vasocon- 
stricting effects are of shorter duration 
than ergotamine tartrate. Of the entire 
group of 120 patients, only 8 (7 per 
cent) experienced toxic reactions from 
the new drug. Of these 8, 4 exhib- 
ited nausea and vomiting, 2 reported 
general malaise, and 1 pain in the legs. 
Several patients received daily injec- 
tions for weeks; others used the drug 
at intervals over three and one-half years 
without evidence of toxicity. The au- 
thors conclude that D.H.E.-45 was just 
as effective as ergotamine tartrate in 
the relief of acute attacks of headache. 
Neither drug prevented the occurrence 
of future attacks. Toxic reactions were 
noted to be three times more frequent 
with the use of ergotamine tartrate than 
with D.H.E.-45. 

Palmer 53 reviews the subject of mi- 
graine in a comprehensive paper in 
which he concludes the most satisfactory 
drug for the relief of the pain of migraine 
headache is ergotamine tartrate. Most 
patients are relieved of the excruciating 
pain in from forty to ninety minutes, after 
hypodermic or intramuscular injections. 
The dose employed was usually 0.5 cc. 
(0.25 mg.) or 1 cc. (0.50 mg.) of ergota- 


mme tartrate (gvnergen) in a 1 :2000 
solution. In instances where reliance on 
ergotamine tartrate was absolutely essen- 
tial and in which the side effects, especially 
the gastrointestinal s\-mptoms, were dis- 
tressing or alarming, he employed an ad- 
ditional small dose of atropine sulfate, 

0. 2 to 0.4 mg., or bellafoline, 1 cc. 
(containing 0.5 mg. calculated at L-hyos- 
cyamine) by hypodermic or intramuscu- 
lar injections. He has had disappointing 
results with the inhalation of pure oxy- 
gen given at the inception of the attack. 
Rectal suppositories containing an anal- 
gesic and sedative combination have been 
helpful in cases where persistent vomit- 
ing had prevented oral administration 
and where hypodermic injection was un- 
wise or inconvenient. The author has 
studied the effects of intensive vitamin 
B complex therapy in the treatment and 
prevention of this condition. The method 
used was as follows : In severe cases, 

1. e., those averaging ten or more days 
of headache a month, the medical pro- 
gram called for 100 mg. of thiamin 
chloride by intramuscular injection 
daily, 50 mg. of nicotinic acid (orally) 
three times daily after meals, vitamin B 
complex syrup in doses of one table- 
spoon twice daily, and pyridoxine hy- 
drochloride, 15 mg. in tablet form, once 
daily. 

In milder cases, the doses were di- 
minished in size and frequency. For 
example, in a moderately severe case 
averaging one or two attacks a month, 
with a total of three or four days of head- 
ache a month, the treatment consisted of 
100 mg. of thiamine chloride by intra- 
muscular injection three times weekly, 
nicotinic acid, 25 mg., by mouth after 
each meal, and the same dose of vitamin 
B complex. The treatment was contin- 
ued for a minimum of four months and 
then, if results justified reduction of 
dosage, the size and frequency of the 
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doses were decreased gradually. If, dur- 
ing the therapy, the patient experienced 
a threat of impending migraine, he was 
given 100 mg. of thiamine chloride intra- 
muscularly in addition to the regular 
dose and was instructed to take 100 mg. 
of nicotinic acid after each meal on that 
day. The extra doses were continued 
until the threatened attack was liqui- 
dated. The results with this method of 
vitamin B therapy were considered very 
satisfactory. In a series of 500 cases, 
approximately 65 per cent experienced 
complete relief, an additional 20 per cent 
were benefited in degrees varying from 
30 to 90 per cent. Two cases in this 
series had allergic reactions to the intra- 
muscular thiamine chloride. 

Among the newer therapeutic agents 
employed has been octin (methyliso- 
octenylamine), which was given orally 
as octin mucate and by intramuscular 
injection in the form of octin hydrochlo- 
ride. It appears to act by direct relaxa- 
tion of smooth muscle and by stimulating 
the sympathetic inhibitory fibers innervat- 
ing the smooth muscle. In this sense its 
physiological action resembles that of 
ergotamine tartrate, which depresses or 
paralyzes the motor sympathetic. The 
method employed in the treatment was 
as follows: One tablet (0.13 gm.) of 
octin mucate (2 grains) was given orally 
two or three times daily for periods of 
weeks or months. If a threat of migraine 
headache occurred, 1 cc. of octin hydro- 
chloride in an aqueous solution ( 1 00 mg. ) 
was given by intramuscular injection. 
This dose could be repeated in two 
hours if the headache did not become 
aborted or materially diminished. The 
results in a series of twenty-seven cases, 
he feels, have been encouraging, in that it 
seems possible to prevent regularly recur- 
ring migraine episodes by the oral admin- 
istration alone in about 60 per cent of cases 
and to cut short or entirely eliminate 


impending migraine attacks in about half 
the cases. The use of the drug is still in 
the experimental stages. 

According to Palzer and his asso- 
ciates, 54 because of its prolonged action, 
it was thought that eucupine (isoamyl- 
hydroprene) might prove useful in peri- 
arterial infiltration for the relief of mi- 
graine. As described by the authors, the 
technic of infiltration is simple. The 
superficial temporal artery of the in- 
volved side is located external to the 
zygoma and approximately 2 cc. of 0.1 
per cent eucupine in 1 per cent of pro- 
caine solution is injected. Often it is 
necessary to inject subsidiary painful 
points which are discovered by palpation. 
The results as reported were beneficial 
in two ways: The majority of patients 
had immediate relief (though failures 
were encountered), and the frequency of 
attacks were decreased as a rule. 

It has been observed that patients with 
migraine may report that after the first 
hour or two of the attack the quality of 
the headache may change in that the 
initial pulsating or throbbing headache 
becomes a steady ache. To account for 
these changes, Torda and Wolff 55 have 
postulated that, after sustained dilata- 
tion of the cranial arteries, there occurs 
thickening or edema of the muscular and 
adventitial structures. Sections taken 
from the temporal arteries of patients 
during attacks of migraine involving this 
structure revealed on microscopic study 
that there was thickening of the arterial 
walls. Since comparable controlled sec- 
tions during periods of freedom from 
headache could not be obtained, the 
authors studied the structure of the ar- 
teries of the ears of six cats after infu- 
sion for two hours of 10 cc. of isotonic 
solution of three chlorides containing 0.5 
mg. of acetocholine bromide per 100 cc. 
Measurements demonstrated thickening 
of the walls of the infused vessels. Er- 
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gotamine tartrate was less effective in 
constricting the arteries with thickened 
walls than arteries with normal walls. 
They suggest that during attacks of mi- 
graine the cranial arteries involved may 
undergo similar changes after prolonged 
vasodilatation. Such changes may ex- 
plain the rigid pipelike texture of the 
arteries, the steady aching pain and ten- 
derness of these structures when head- 
ache has persisted for many years. Also 
these changes may explain the decreased 
ability of ergotamine tartrate to reduce 
promptly the intensity of prolonged 
headache. 

Williams 56 describes the syndrome of 
what he terms physical or intrinsic 
allergy of the head (myalgia of the 
head). He believes this is a specific type 
of headache which must be distinguished 
from migraine, glossopharyngeal neural- 
gia, and psychogenic headache. The diag- 
nostic criteria for myalgia of the head 
are: (1) As a rule, it appears in the 
third decade of life or later; (2) it is 
likely to appear after an acute infection ; 
(3) this is so because sensitization to 
physical agents is more readily accom- 
plished in the presence of acute infec- 
tion; (4) patients report precipitation of 
symptoms on exposure to physical stim- 
uli, such as drafts, changes in tempera- 
ture, changes in atmospheric pressure, to 
emotional stimuli, particularly anxiety 
condition states; (5) characteristics of 
myalgia are circumscribed localization of 
tenderness to attachments of certain defi- 
nite muscles to the cranial bones, origins 
of certain muscles from the cranial bones 
and tender stiffened parts in the belly in 
the involved muscles; (6) the involve- 
ment is usually unilateral but may be bi- 
lateral; (7) the pain is of the deep and 
smooth type, and tends to be referred to 
a distribution which is not that of spinal 
roots. This referred pain often can be 
reproduced by pressure on the tender 


origins or by the injection of hypertonic 
saline solution or histamine into the 
involved part of the muscle; (8) asso- 
ciated with the myalgia in certain in- 
stances is neuralgia of one or more 
branches of the fifth cranial nerve on 
the same side ; (9) in certain cases, evi- 
dence of vasodilatation, mucoid nasal 
secretion, tinnitus, vertigo, and the like 
may be present on the homolateral side 
during the attack. The author describes 
his treatment based on a concept that 
there is a physical allergy involving 
muscle, called myalgia of the head, pres- 
ent in many patients who complain of 
headache. The writer utilized the injec- 
tion of nicotinic acid daily. The initial 
dose was 25 mg. of nicotinic acid. This 
was increased by that amount daily until 
a dose which relieved symptoms was 
reached. This usually proved to be 100 
mg. daily by hypodermic injection. It 
was found when the same dose could 
be given by mouth night and morning, 
it usually maintained this relief. After 
two or three months of daily treatment 
with niacin, it was found that relief 
could be continued when 100 mg. of 
niacin was administered by mouth three 
times a week. He states that fifty-four 
of the seventy-two patients who were 
treated with this regime obtained relief. 

Multiple Sclerosis 

Rucker 57 again emphasizes the fact 
that patients afflicted with multiple scle- 
rosis present, on ophthalmoscopic exam- 
ination, a peculiar white sheathing of 
some of their retinal veins. In certain 
instances, it appears as a thickening of 
the walls of the veins, especially in their 
peripheral branches. In other instances, 
it takes the form of small white plaques 
overlying the veins, and there occasion- 
ally may be a constriction of the caliber 
of the lumina. Thickening of the walls 
away from the disk is almost always in- 
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dicative of disease, hi a series of fifty 
cases observed for this phenomenon, 
multiple sclerosis was present in thirty- 
one cases; it was suspected in eleven and 
was absent in eight. This author believes 
that retinal perivenous sheathing occurs 
at any age and during any time in the 
course of multiple sclerosis and is not 
related to visual difficulties, lie believes 
that its incidence in this disease may he 
close to 20 per cent. He concludes that 
sheathing of some of the retinal veins 
is occasionally encountered on ophthal- 
moscopy of otherwise normal ocular 
fundi, hut it is usually indicative of dis- 
ease of the central nervous system, most 
often of multiple sclerosis. 

Veasey 5S considers the early ocular 
symptoms of multiple sclerosis. In his 
experience the earliest ocular symptoms 
consisted of a transitory disturbance of 
central visual acuity. The patients com- 
plain of obscuring of central vision. 
These symptoms disappear in a few 
days. Subsequently, there may he a 
central or paracentral scotoma, revealed 
only by the use of a small test object. 
The scotoma may he relative or absolute. 
It may he permanent or di.sappear with 
the visual symptoms. Tn some instances, 
pain is observed on pressure or move- 
ment of the eyeball. In a certain propor- 
tion of cases, he found a sheathing of 
portions of the retinal veins, with nor- 
mal arteries. There were cases in his 
series in which there was a sudden onset 
of blindness associated with a rapidly 
enlarging central scotoma. These visual 
symptoms and signs may he present for 
a long time without the presence or 
appearance of some of the classical 
pathognomonic features of the disease. 

Nielsen, 59 in a comprehensive review, 
discusses the problem of multiple scle- 
rosis. He emphasizes the fact that the 
prognosis of multiple sclerosis is not 
always bad. The symptoms may be mini- 


mal and may never become incapacitat- 
ing. In cases w ith an acute course, the 
prognosis is usually said to he bad, but 
an occasional patient with acute mul- 
tiple sclerosis has survived. The dura- 
tion of life from the time diagnosis 
is possible ranges from a few months 
to thirty years ; the average is prob- 
ably fifteen to twenty years. He ad- 
mits that he finds it difficult to evalu- 
ate the various forms of treatment for 
this condition. 1 le states that llrickner’s 
ideas concerning the intake of certain 
foods, especially dairy fats, should he fol- 
lowed when possible, lie concludes that 
it is too early to arrive at a definite 
opinion as to the value of intravenous 
infusion of histamine diphosphate as 
advocated by 1 1 orton and his associates 
(see 1945 Service Volume). The 
author prescribes all forms of vitamin B 
and occasionally gives transfusions of 
whole blood to stimulate reaction of the 
body to the disease. Women should be 
advised against pregnancy ; however, he 
does not feel that women with multiple 
sclerosis should he advised against mar- 
riage. 

Myasthenia Gravis 

Viets 50 reviews the clinical aspects of 
myasthenia gravis and evaluates his ex- 
perience of nine years during which he 
has seen 125 cases at the Massachusetts 
General Hospital. Many hundreds of 
tests with the diagnostic ampoule (1.5 
mg. of neostigamine methyl sulfate 
with 0.6 mg. of atropine sulfate ) have 
confirmed the original observations that 
neostigmine is a specific antidote for 
the curarelike symptomatology of my- 
asthenia gravis. He found that a few 
other diseases respond in a minimal 
fashion to the parenteral neostigmine, 
such as amyotrophic lateral sclerosis, 
bulbar palsy, and some of the muscular 
dystrophies and syndromes of a similar 
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nature. He does not believe it is neces- 
sary to use curare or quinine in the 
establishment of the diagnosis of myas- 
thenia gravis as the diagnosis can usu- 
ally be made by history, and injection 
of neostigmine. He emphasizes that 
the use of the fluoroscope to study the 
swallowing reflex before and after neo- 
stigmine injection is one of the most 
valuable means of establishing the diag- 
nosis. If, after the neostigmine sulfate 
is given, the patient is allowed to swal- 
low normally, without retention of barium 
in the throat, the diagnosis of myasthenia 
gravis cannot be questioned. Such a 
result does not occur in bulbar palsy. 
He reviews his program of treatment in 
these cases and emphasizes the fact that 
the drug must be so administered orally 
that a neostigmine level will be main- 
tained during the entire twenty-four 
hours. Some patients are maintained on 
a minimal amount. In a few cases, as 
little as 15 mg. divided into two doses 
taken by mouth is able to relieve mild 
symptoms. The average intake of forty- 
five ambulatory patients was 10.9 tablets 
of neostigmine bromide, 15 mg. each, 
spaced during the twenty-four hours, or 
a total of 163.5 mg. The highest dosage 
was 5 tablets a day for a patient who 
had been maintained on this intake for 
a number of years. The spacing of the 
drug during the twenty-four-hour period 
is of considerable importance. Informa- 
tion in regard to the hourly needs can 
be obtained from the patient by the use 
of a chart on which the patient records 
his state of health four times a day. 
When a patient is more seriously ill, 
neostigmine is of necessity given in the 
form of neostigmine methyl sulfate by 
subcutaneous or intramuscular injection. 
The subcutaneous dosage is satisfactory 
and, because of this, the patient can be 
trained to give the injection himself, 
similar to the procedure adopted in the 


treatment of diabetes. Ephedrine sulfate 
is a useful adjunct to neostigmine in 
the treatment. Its effectiveness is about 
10 to 15 per cent of that of neostig- 
mine. It is possible to maintain a few 
patients entirely on ephedrine sulfate 
if the symptoms are not very severe. 
Ordinarily, ephedrine sulfate is added 
in doses of 24 mg. two or three times 
a day to the regular neostigmine sched- 
ule. About half of the patients under 
observation have found • the drug use- 
ful for this purpose and have con- 
tinued to take it over a long period of 
time. The only caution usually needed 
with regard to this drug is in relation 
to its possibility as a cause of insomnia. 
For this reason the drug is usually not 
taken after 12 o’clock noon. Potassium 
chloride has a mild effect on the symp- 
toms of myasthenia gravis. It is dis- 
agreeable to take. A few patients are 
able to take it in a 25 per cent solution 
dissolved in orange or tomato juice. 
Guanidine hydrochloride has a con- 
siderable effect on the symptoms of 
myasthenia gravis in some patients. One 
of his patients has taken nine tablets 
(125 mg. each) a day for many years 
with complete relief from her disability. 
Fifteen patients have been subjected to 
thymectomy (see 1945 Service Vol- 
ume) in the past four years. There 
have been four operative deaths; thy- 
momas have been found in four patients, 
hyperplasia of the thymus was found in 
three, and the thymus appeared normal, 
although persistent, in eight other cases. 
Two are considered at the present time 
as in complete remission, two more are 
distinctly improved, three are moderately 
improved, one slightly improved, and 
three have been operated upon too re- 
cently to be evaluated. None of these 
patients had relapses. The following 
facts are produced by the study of post- 
operative patients : If the thymus shows 
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hyperplasia when removed, it does not 
necessarily mean that the patient will 
show improvement as the result of the 
operation. Four of the patients in the 
series had thymomas hut it was not clear 
that they had done better than some of 
the patients with hyperplasia of the thy- 
mus, or, indeed, those whose thymus 
was normal. Viets concludes that he is 
not in a position at this time, from his 
experience, to advocate thymectomy in 
every case of myasthenia gravis. 

Murray and McDonald 01 studied the 
thymus glands removed from 10 fetuses, 
and from 100 persons from the ages of 
four months to eighty-six years. They 
also studied thymomas associated with 
myasthenia gravis in 13 cases and 2 thy- 
mic tumors removed surgically from 
patients with myasthenia gravis. They 
conclude that the incidence of myas- 
thenia among patients with thymomas 


cases of the disease observed. Ocular 
symptoms or signs were present in all 
cases. Purely “ocular” myasthenia gravis 
was observed several times but in such 
cases there was always the possibility of 
a spread of the weakness. Ocular symp- 
toms and signs usually appeared early 
in the course of the disease. Occasion- 
ally, they were a late development. Ptosis 
was the most constant ocular sign. Weak- 
ness of the orbicularis occuli may occur in 
the absence of ptosis or with it. Limi- 
tation of ocular movements occurs uni- 
laterally or bilaterally and in almost all 
combinations. When pupillary abnor- 
malities are present, it is doubtful if the 
case is one of myasthenia gravis. Visual 
fields and visual acuity are not altered. 

Richter 0 * 1 presents the following table 
to indicate the effective drugs in the 
treatment of myasthenia gravis in order 
of their importance and usefulness: 
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I)ruy 

Done 

the 

Side ; 

AetittHfi 

(' ontrol of 
Side Action 

Prostigminc 
Hydrobromide 
(15 nig. tablet) 

00 mg. to 200 mg. 
a day in 3 to 0 
divided doses 

Primary control of 
musele weakness 

Nausea 

Abdominal 
distention 
(■rumps and 
diatrhea 

: Atropine ,0007 
; gm. (1/100 
| grain) or Tr. 
belladonna 10“ 
15 drops t.i.d. 

Ephedrine Sulfate 
(capsules 3 s grain) 

0.022 gm. ( 8 k grain) 
b.i.d. 

Supplementary to 
pr< mtigmine 

Nervousness, 

tachycardia, 

1 insomnia 

H educe dose or 
change to 
another drug 

Guanidine 

Hydrochloride 
(tablets 125 mg.) 

10 mg. to 25 mg. 
per kilo body 
weight in 3 or 4 
divided doses 

Supplementary to 
prostigminc if 
ephedrine is not 
satisfactory 

i 

Gastrointestinal 
symptoms 
Nervousness and 
musele twitching 

Atropine 

( •alchmi 
Gluconate 

Potassium 

Chloride 

10 to 15 gm. fc.i.cl. 
in eggnog 

Supplementary to 
prostigminc if 
ephedrine or 
| guanidine is not 
effective 

Gastrointestinal 

symptoms 

Diuresis 

i 

Bismuth 

Subsalicylate 

i 

i 


is nearly 100 per cent. This is in vari- 
ance with Eaton, who has stated that 
the incidence of thymomas among pa- 
tients with this disease is 14 per cent. 

Walsh 02 reviews the ocular signs of 
myasthenia gravis based on sixty-three 


Neuritis 

Although pathologic conditions of the 
peripheral nerves have long been recog- 
nized, large gaps in our knowledge exist 
concerning the etiology and symptoma- 
tology of such conditions. Diabetic neu- 
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ritis or neuropathy has been considered 
by some to be the result of degenerative 
changes resulting from the disease of the 
peripheral arteries, by others the result 
of specific deficiency resulting from die- 
tary modification. 

Rundles 63a reviews the subject based 
on the study of 125 cases in which the 
diagnosis of diabetic neuropathy was 
made. Most diabetic patients with dis- 
ease of the peripheral nerves have appar- 
ently had neglected or poorly managed 
treatment. The disordered metabolism 
of diabetes seems to be the etiologic fac- 
tor in this complication. Severe poly- 
neuropathy was precipitated, sometimes 
acutely, after periods of neglect, by com- 
mon infections, surgical procedures, and 
other events capable of aggravating the 
severity of the diabetes. Not only may 
the peripheral motor and sensory neu- 
rons be involved, according to Rundles, 
but also spinal nerve roots, autonomic 
pathways concerned with temperature 
regulation, postural blood pressure ad- 
justment, vasomotor control, and intes- 
tinal and bladder .function. He reports 
that he has not seen a patient in whom 
diabetic neuropathy actually preceded the 
appearance of diabetes mellitus. He finds 
that diabetic neuropathy tends to occur 
in patients with mild diabetes, many of 
whom have had neither diabetic acidosis 
nor coma, as well as in those with more 
severe diabetes. In twenty-five of his 
cases there had been no diabetic treat- 
ment at all before the hospital admission. 
Of the remaining patients who had 
some treatment, everyone seemed to have 
received only what would be called poor 
treatment. Liver enlargement was found 
in thirty-eight patients with diabetic 
neuropathy, excluding those with car- 
diac, biliary tract, and other recognized 
hepatic diseases. Among early symptoms 
were muscular cramps, aching, and mus- 
cular weakness, especially of the legs, 


and these symptoms were characteris- 
tically made worse on exposure to cold 
and at night. The lower extremities 
were affected more severely, almost with- 
out exception. The peroneal nerve was 
more vulnerable than the tibial, the ulnar 
more vulnerable than the radial or me- 
dian. Occasionally, symptoms occurred 
predominantly in the pudendal, femoral, 
or intercostal nerve areas, or asymmet- 
rical areas in the extremities. With un- 
controlled diabetes the tendency was 
toward increasing severity and persist- 
ence of symptoms. Diminished or ab- 
sent tendon reflexes constituted the com- 
monest neurologic abnormality. The 
cutaneous sensibilities were blunted 
peripherally in about half the patients. 
Pronounced muscle tenderness was pres- 
ent in forty-six cases. The vibratory sense 
at the ankles was diminished in thirty- 
seven patients and absent in twenty. 
Complete foot drop was present in 
ten cases. The abnormal pupils were, 
in most instances, myotic, reacting slug- 
gishly to light, better on accommoda- 
tion. Irregular and unequal pupils were 
observed. Thirty-nine spinal fluid exam- 
inations were made in thirty-one patients. 
Ten fluids were normal, while thirteen 
had excess total protein ranging from 
40 to 80 mg. per 100 cc. Disturbed 
gastrointestinal function appeared to be 
a common accompaniment of diabetic 
neuropathy and one which the author, 
in view of the other evidences of dis- 
turbed autonomic nerve function, as well 
as the high incidence in the same patients 
of genitourinary and sphincter abnor- 
mality, considered the result of auto- 
nomic nerve disease. Thirty-two of the 
patients in this study had genitourinary 
and sphincter disturbances. Complete 
lack of sexual potency was recorded in 
nineteen patients, and this often preceded 
any other symptoms of peripheral nerve 
disorder. Eighteen patients were found 
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to have an atonic type of bladder paraly- 
sis. Cystometric examinations in thirteen 
of these showed impaired or absent sense 
of feeling, low expulsive force, and an 
increased bladder capacity. The sphinc- 
ter disturbances appeared to be the re- 
sult of involvement of the pudendal 
nerve. The bladder paralysis of diabetic 
neuropathy is an atonic neurogenic paral- 
ysis similar to that seen in tabes dorsalis, 
pernicious anemia with peripheral nerve 
and posterior column disease and alco- 
holic neuropathy. Some of the patients 
with diabetic neuropathy exhibited un- 
usual degrees of peripheral sympathetic 
nerve damage, as revealed by sweating 
deficiencies, loss of vasomotor and pilo- 
motor control, dependent edema, and 
certain types of skin alteration. This 
type of edema is presumably due to 
involvement of the vasomotor nerves. 
Defective orthostatic regulation of the 
blood pressure was found in eight of the 
patients. The blood pressure in the 
supine position was usually normal, but 
the systolic, and, to a lesser degree, the 
diastolic pressure declined precipitously 
on standing, causing faintness, dizziness, 
and syncope. The successful treatment 
of diabetic neuropathy requires expert 
diabetic management. Rundles found that 
administration of insulin was the most 
effective means in the control of this 
complication. He insists that it should 
be given at least for the duration of the 
active neuritic disease. Benefit was not 
observed from the addition of vitamins, 
and in particular of thiamin. A poorly 
understood and disturbing phenomenon 
encountered in the treatment of diabetic 
patients with associated neuropathy is 
the acute intensification of the neuritic 
disease which sometimes occurs shortly 
after control of the diabetes is under- 
taken. Neuritic disease may also appear 
for the first time in those with a history 
of prolonged diabetic neglect a few weeks 


after treatment is begun. This study 
points out the association of diabetic 
neuropathy with chronic unregulated dia- 
betes and suggests a metabolic cause, the 
nature of which, however, has not thus 
far been elucidated. The author empha- 
sizes that diabetic neuropathy, as well 
as retinopathy and hepatomegaly in their 
early stages, are reversible changes, pro- 
vided they arc recognized early and are 
properly treated. 

Rudy and Epstein 04 review 100 cases 
of diabetic neuropathy followed from 
one to ten years. The incidence, accord- 
ing to clinical localization, was neurop- 
athy, 55 cases; myelopathy, 26 cases; 
encephalopathy, 4 cases ; encepaholmye- 
lopathy, 4 cases, and neurogenic bladder 
disturbance, 1 1 cases. These authors 
state that diabetic neuropathy is a gen- 
eralized neurologic disturbance. It is ob- 
served not only in the acute stage of 
diabetes hut also soon after the control 
of the glycosuria and hyperglycemia and 
in the chronic and even mild cases of 
diabetes. The neurologic complication 
develops most frequently in patients over 
fifty years of age and is preceded or 
accompanied by a considerable loss of 
weight. Symptoms and signs of a vita- 
min B complex deficiency arc frequently 
associated with it. The vitamin defi- 
ciency is secondary and it appears to be 
caused by the disturbed metabolism and 
at times being associated with a chronic 
infection or other complication. A de- 
monstrable dietary insufficiency is a fac- 
tor only in certain cases. Complete re- 
covery from the neuropathy is certain 
and slow, but it occurs following pro- 
longed therapy with vitamin B and 
control of the glycosuria and hyper- 
glycemia. 

Foster 65 describes the pathologic 
changes in the peripheral nerves in four 
cases of pernicious anemia in which 
necropsy was performed, and the results 
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of biopsy of a peripheral nerve in an 
additional case. The degeneration of the 
peripheral nerves was found in the four 
cases of pernicious anemia with postero- 
lateral sclerosis in which necropsy was 
performed, and the biopsy specimen gave 
evidence of peripheral neuropathy. The 
degenerative changes in the nerves were 
less severe in the two cases in which 
liver therapy had been given and the 
patients were in hematologic relapse at 
the time of pathologic examination. It 
has been frequently observed that the 
improvement in neurologic function with 
liver therapy is greatest when there is 
a scarcity or absence of pyramidal tract 
signs. That is, when manifestations com- 
monly assigned to dysfunction of the 
posterior columns predominate. Since 
such disturbances as ataxia, impairment 
in vibratory sensation, impairment in 
the sense of motion and position, dimin- 
ished intensity or absence of deep tendon 
reflexes, and bladder dysfunction may 
be caused by degeneration of extramed- 
ullary nerve pathways, which possess a 
powerful regeneration capacity, it is sug- 
gested that the improvement with liver 
therapy is due to regeneration of pe- 
ripheral nerves. An optimistic and ag- 
gressive therapeutic attack is therefore 
justifiable, particularly when there is a 
disorder in those functions shared by the 
peripheral nerves and the posterior col- 
umns of the spinal cord. 

Causalgia — Burning pain, hypesthe- 
sia, and trophic disturbances, such as 
edema, glossy skin, and a local rise in 
temperature, resulting from injury to a 
peripheral nerve were first grouped as a 
symptom complex in 1813 by Denmark. 
In 1864, the term causalgia was coined 
by Mitchell, Morehouse, and Keen to 
describe the above symptom complex. 
Speigel and Milowsky 66 present a pre- 
liminary report of nine cases successfully 
treated by surgical and chemical inter- 


ruption of the sympathetic pathway. In 
their unselected series of 275 peripheral 
nerve injuries, 9 presented a picture of 
causalgia. The syndrome followed in- 
jury to all or any of the major nerves of 
the upper extremity. In spite of numer- 
ous lower extremity nerve injuries, only 
one case of lower limb causalgia oc- 
curred. Injury to a blood vessel fre- 
quently accompanied nerve injuries in 
causalgia but was not a necessary con- 
comitant of nerve injury in the produc- 
tion of causalgia. The most common 
symptom of causalgia was hot burning 
pain aggravated by movement and fric- 
tion. The most constant findings were 
shiny, cold, profusely perspiring and 
frequently cracked skin in the involved 
extremity with hypesthesia occurring in 
most of the cases. Roentgenologic evi- 
dence of decalcification of the involved 
extremity was frequently seen. The pain 
did not appear to be due to the contin- 
uous irritation of scar or foreign body. 
The degree and quality of pain were in 
no way commensurate with the type and 
extent of injury. In none of the cases 
did the sensory deficit outline the area 
of causalgia but the two frequently 
shaded into each other. Personality dis- 
orders and hysteria were the result 
rather than the cause of causalgia. Neu- 
rolysis was not a useful procedure in 
the treatment of causalgia per se, al- 
though it was necessary in the treatment 
of the specific nerve deficit. Interruption 
of the sympathetic pathway temporarily 
by sympathetic block or permanently 
by surgical sympathectomy was a 
highly dependable form of treatment. In 
the upper extremity, it was not neces- 
sary to remove the stellate ganglion for 
effective control of the pain. Occasion- 
ally, the causalgic pain could be more 
or less permanently controlled by sym- 
pathetic block with local anesthesia 
where sympathectomy for other reasons 
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was not feasible. Alcohol block in se- 
lected cases was a useful procedure. 
deTakats 67 concludes that the causalgic 
state is due to a chronic irritation of 
sensory pathways producing cutaneous 
hyperalgesia, burning pain, and a local 
increase in blood flow. Three sensory 
levels, a peripheral, a spinal, and a cor- 
tical, can be recognized. The lesion 
becomes more and more intractable the 
higher it ascends. Tn the first stage, local 
infiltration and block of the paraverte- 
bral sympathetic nerves are effective. At 
the second level, anterolateral cordotomy 
has been most helpful. The treatment of 
the third stage was cerebral tracheotomy, 
where removal of the sensory cortex is 
still in its infancy, lie emphasizes the 
fact that early diagnosis and immediate 
treatment save much suffering and elim- 
inate permanent disability. The true 
hysterical lesion shows no vasomotor 
change except those due to immobility. 

Shoulder Girdle and Upper 
Extremity Pain 

Love 08 reports on his experience with 
the scalenus anticus syndrome with and 
without cervical rib. lie points out that 
cervical rib is of infrequent occurrence. 
Out of a group of over 500.000 patients, 
Adson and Coffey found 303 cases of 
cervical rib. Tn only 30 of the 303 cases 
were the symptoms sufficiently charac- 
teristic and of a degree severe enough to 
warrant surgical treatment. In 55 per 
cent of these cases, the anomaly was an 
accidental discovery because it did not 
produce symptoms. These authors, how- 
ever, called attention to the important 
role of the scalenus anticus muscle in 
the production of the nervous and vas- 
cular symptoms and to their method of 
relieving the symptoms and signs by 
division of the scalenus anticus muscle. 
Some feel that the scalenus anticus mus- 
cle is the important offending structure 


in the production in the syndrome of 
cervical rib. They are of the opinion 
that whether a cervical rib is present or 
not, the muscle produces compression of 
the subclavian artery and brachial plexus. 
Some are of the opinion that trauma is 
a factor in the production of the nervous 
and vascular symptoms referable to the 
subclavian artery and brachial plexus. 
They think that trauma, direct or indi- 
rect. to the scalenus muscle may result 
in fibrosis and contraction with subse- 
quent compression of the nerve trunks 
and subclavian artery. Some suggest a 
theory of acute infection resulting in 
scalenus anticus myositis. The diagnosis 
of scalenus anticus syndrome is based on 
the history of pain, atrophy, circulatory 
abnormalities, disturbances of sensation, 
and paresthesia in the upper extremity 
and a reduction or obliteration of the 
radial pulse when the scalenus anticus 
muscle is put on tension, as in extending 
the neck with the head turned to the 
affected side while taking a deep breath. 
'Flic pain is usually felt along the inner 
side of the arm in the course of the 
intercostal, cutaneous, ulnar, and median 
nerves. Occasionally, the pain may he 
widespread and distributed over the en- 
tire region supplied by the brachial 
plexus. Atrophy is usually a late occur- 
rence. Circulatory symptoms are rarely 
severe but may be so. The finding of 
cervical rib either by palpation or roent- 
genologic examination is not sufficient 
evidence to warrant a diagnosis of the 
scalenus anticus syndrome since many 
patients who have cervical rib have no 
symptoms that can be ascribed to the ribs. 

Wright 00 describes a neurovascular 
syndrome produced by hyperadduction 
of the arm. This is capable of producing 
severe vascular symptoms secondary to 
occlusion of the subclavian artery and 
neurologic sensory complaints, probably 
secondary to stretching, and ischemia of 
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the brachial plexus trunks. He describes 
four patients who developed their symp- 
toms as a result of prolonged sleeping 
in the supine position with their arms 
hyperadducted ; in each case, this re- 
sulted in arterial occlusion or stretching 
of the involved nerve trunks. In other 
cases, the syndrome developed as a result 
of occupational hyperadduction. He rec- 
ommended that persons whose pulse can 
be occluded in the hyperadduction posi- 
tion refrain from sleeping or working 
with their arms in that position. LeVay 70 
reports a case of compression of the 
subclavian vessel and brachial plexus by 
the clavicle and first rib, and emphasizes 
the fact that it is possible to get pressure 
on the brachial plexus and subclavian 
vessel by actual compression of a clavicle 
against a normal first rib. Scalenotomy 
would, of course, be pointless in such 
cases since these patients could only be 
relieved by partial resection of the rib 
concerned. This syndrome of costo- 
clavicular compression of the brachial 
plexus and subclavian vessel may be a 
more common mechanism than one would 
suspect and would explain the failure 
of scalenotomy in certain instances. The 
clinical picture produced would be simi- 
lar to that of a scalenus anticus syndrome. 
If costoclavicular compression is obvious 
and it is decided to resect part of the 
first rib, the plexus must be extensively 
mobilized since it is important to remove 
enough bone laterally. In costoclavicular 
compression, the symptoms are exagger- 
ated when one tells the patient to brace 
his shoulders by the characteristic back- 
ward and downward movement per- 
formed in shoulder bracing. This maneu- 
ver approximates the clavicle to the first 
rib and would tend to exaggerate the 
subjective symptoms and signs of vascu- 
lar obstruction. 

Walshe and his colleagues 70 * report 
on their study and conclusions on the 


pressure effects associated with cervical 
and with rudimentary and “normal” first 
ribs. They are of the opinion that an 
abnormal rib is never a solitary anatom- 
ical aberration, and that cases of abnor- 
mal rib associated with clinical symp- 
toms should be primarily thought of, not 
in terms exclusively of the abnormal rib 
present but in terms of an abnormal 
upper thoracic outlet. The clavicle, they 
state, plays a significant role in the pro- 
duction of pressure symptoms in the 
presence of abnormal ribs. They describe 
a series of cases of cervical and rudi- 
mentary first rib pressure and the factors 
underlying the production of symptoms 
in these cases. “The factors are seen to 
be multiple — anatomical, pathological, 
and physiological. When an abnormal 
rib is present, it is rarely the only rele- 
vant skeletal abnormality, for scoliosis 
and vertebral deformities are commonly 
associated with it. The bony abnormality 
is therefore best expressed, not in terms 
of the abnormal rib alone, but in terms 
of an abnormal upper thoracic outlet. 
This outlet is commonly asymmetrical 
and abnormally raised and tilted. The 
nervous and vascular symptoms asso- 
ciated with this state of affairs are not, 
however, to be accounted for in terms of 
it alone, for there is evidence that the 
clavicle plays an important part in the 
compression of nerve roots and artery. 
The clavicle and the abnormal rib form 
the two arms of a vise in which these 
structures are recurrently compressed. 
This view does not exclude the role of a 
rib in exerting traction upon, stretching 
and angulating of, the structures which 
cross it. Secondary and pathological fac- 
tors, arising from the malajustment of 
bones and soft tissues, contribute an 
important part of the symptomatology. 
Damage to the subclavian artery may 
lead to its aneurysmal dilatation, with or 
without the formation of clot within it. 
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Thrombosis, when it occurs, leads to 
severe ischemia in the upper limb and 
sometimes to the production of emboli 
which lodge in the digital arteries and 
give rise to those gangrenous patches, 
sometimes erroneously attributed to dis- 
orders of sympathetic innervation. In 
fact, the various syndromes arising in 
association with cervical and rudimen- 
tary first ribs can only be accounted for 
when all these factors are taken into 
account, and this applies to nervous as 
well as to vascular symptoms. 

“Reasons are given for concluding that 
vascular symptoms in the upper limb are 
not due to disorders of sympathetic 
innervation, but to mechanical interfer- 
ence with the blood flow through the 
subclavian artery. When true symptoms 
of sympathetic paralysis occur, they are 
referable to the stellate ganglion. Of the 
components of the syndrome of a para- 
lyzing lesion of this ganglion, Horner’s 
oculopupillary syndrome is the most fa- 
miliar. In one case here recorded, other 
'components were also present, and it is 
probable that systematic study of sympa- 
thetic functions in cases of rib pressure 
would reveal their presence more often. 
The stellate ganglion is probably in- 
volved in the inflammatory fibrous tissue 
reaction which occurs round the sub- 
clavian artery, but other ways in which 
its function might conceivably be affected 
are discussed. 

“The factors leading to pressure symp- 
toms affecting nerves and artery when 
no abnormal costal element is present: 
The so-called ‘normal first rib’ and 
‘scalenus amicus’ syndromes are dis- 
cussed. Perhaps the essential factor is 
a dropping of the shoulder girdle. This 
leads to increased tension on nerve roots 
and subclavian artery and, by narrowing 
the space between first rib and clavicle, 
probably leads to the compression of 
these structures by the clavicle during 


movements of the arm. The action of 
scalenus anticus as an operative factor 
is problematical, and not of primary 
importance, and the title ‘scalenus anti- 
cus syndrome’ is seen to embody a 
hypothesis that is not adequate to ac- 
count for the facts of observation.” 

They stress the importance of a more 
systematic radiographic study of the 
components of the upper thoracic outlet 
in all suspected cases of rib pressure. 

Elliott and Ki;emer 71 report eight 
cases of brachial pain caused by hernia- 
tion of the sixth cervical intervertebral 
disk. These patients demonstrated a uni- 
form distribution of pain in the back 
of the shoulder, down the hack of the 
arm, and the radial border of the fore- 
arm, and sometimes in the upper pec- 
toral region. There were paresthesias in 
the thumb, index, and middle fingers. 
In some cases there was a history of 
acute stiff neck. The signs include limi- 
tation of movement of the neck, pain 
produced in the arm by movements of 
the neck and by downward pressure on 
the head, and tenderness, weakness, and 
wasting of the pectoral is major, triceps, 
ayd extensors of the wrists and fingers. 
The triceps jerk was reduced or absent 
and there was usually hypalgesia of the 
thumb and index finger. The clinical pic- 
ture was that of a lesion of the seventh 
cervical root. Trauma was not an essen- 
tial precursor of the syndrome and even 
when present it was not necessarily more 
severe than the minor traumata which 
may happen to anyone. Contrast myelog- 
raphy in three cases showed a filling 
defect opposite the sixth intervertebral 
disk, involving the seventh cervical root 
on the affected side. Treatment was 
conservative in this series of cases. How- 
ever, the authors conclude that if con- 
_ servative measures of head fixation and 
traction do not succeed in eliminating 
the pain, surgery is indicated. 
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Mechanical 

Traumatic 

\ 

i Disease 

1. Faulty posture 

1. Acute and chronic strains 

(ligamentous or muscular) 

a. sacroiliac strain 

b, lumbosacral 

1. Arthritis 

a. osteoarthritis 

b. rheumatoid 
(spondylitis 

deformans) 

2. Scoliosis, functional and 
structural 

2. Contusions 

2. Fibrositis 

3. Kyphosis, juvenile 
epiphysitis 

3. Fractures and dislocations 

3. Osteomyelitis 

a. tuberculous 

b. pyogenic 

4. Congenital anomalies of 
the lumbosacral area 

a. spondylolysis 

b. spondylolisthesis 

c. asymmetry of artic- 

ular facets 

d. sacralization 

(unilateral) 

e. spina bifida 

4. Ruptured intervertebral disks 

’ 

4. Tumors 

a. primary 

b. metastatic 

5. Poliomyelitis 

6. Syphilis 


Speigel and Lewin 72 report three 
cases of surgically proved nerve dam- 
age following use of a rubber tour- 
niquet. Tourniquet paralysis has been 
previously reported with some of them 
being permanent in nature. Apparently 
severe damage of peripheral nerves can 
occur as a result of application of a rub- 
ber tourniquet for surgical ischemia. 
Factors involved in the production of 
the paralysis are (1) pressure necrosis 
at the site of tourniquet application with 
fibrosis and production of neuromas; 

(2) ischemia below site of application 
of tourniquet with death of the ischemic 
portion of the nerve, fibrosis, and pro- 
duction of a neuroma in continuity ; and 

(3) a combination of the foregoing two 
situations. The radial and sciatic nerves 
are the most vulnerable to tourniquet 
paralysis. The authors suggest that every 
case of tourniquet paralysis of a periph- 
eral nerve immediately on its discovery 
should receive intensive physical therapy 
over a period of eight to twelve weeks. 


If, at the end of this time, no appreciable 
return of function is evident, surgical 
exploration of the involved nerve should 
be performed and a neurolysis and neu- 
rorrhaphy should be attempted. 

Low Back Pain and Sciatic Syn- 
drome — Alpers 73 emphasizes the fact 
that although primary neuritis is a rare 
cause of sciatic pain it does not necessar- 
ily follow that herniated nucleus pulpo- 
sus is the most common cause of sciatica. 
Secondary sciatica is much more com- 
mon in the causation of the sciatic pain 
than is sciatic neuritis, but there are 
many causes of sciatic pain which cannot 
be disregarded, although they may be 
less common than herniated nucleus pul- 
posus. Unfortunately, the history of a 
case of sciatic neuritis is similar in many 
details to that of secondary sciatica, par- 
ticularly with reference to the occurrence 
of remission of pain. The onset in both 
neuritis and secondary sciatica may be 
acute or gradual, but a history of direct 
or indirect injury, of accessory symp- 
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toms referable to the spinal cord or its 
roots, of malignancy, arthritis, or other 
factors makes the differentiation clear in 
many instances. Sciatic neuritis is always 
associated with nerve trunk tenderness 
and responds to medical treatment. 

Hochwalt and his colleagues 74 present 
an outline for the investigation of low 
back pain. They outline the common 
intrinsic causes of low back pain as 
shown on previous page. 

Neurological Complications of 
Other Diseases 

Uremia — Uremia, although usually 
treated by the internist, occasionally re- 
sults in symptoms that may cover the 
entire field of neuropsychiatric symp- 
tomatology. Knutson and Raker 7 r ’ have 
made a elinicopathologic study of the 
central nervous system in uremia. The 
most common symptoms referable to the 
central nervous system are convulsions 
and coma, but in isolated cases syn- 
dromes, such as monoplegias, hemiple- 
gias, aphasias, apraxias, and mental 
symptoms of almost every type may be 
present. The studies by these authors 
reveal widespread tissue changes involv- 
ing both the nerve cells and the paren- 
chymal elements. In the acute illness, 
the predominant alteration occurs in the 
cortical neurons which reveal an acute 
change in the nerve cells. In the more 
chronic illness, the most striking changes 
are parenchymal rather than neuronal 
and consist of focal and perivascular 
areas of dcmyelinization and necrosis. 
The neurons show both acute and chronic 
changes in the more chronic illnesses. 

Malaria — T'itz-I 1 ugh and his asso- 
ciates 76 report statistical data on 140 
cases of cerebral malaria. These cases 
constituted 2.3 per cent of the total 
series of 6059 cases of malaria. Cere- 
bral malaria was chiefly the result of 
P. falciparum infection. The cerebral 


phenomena resulting from plugging of 
the capillaries by plasmodium, pigment- 
laden leukocytes, and erythrocytes varied 
from minimal to most violent. Cortical 
irritation, subcortical, brain stem, basal 
ganglion, frontal lobe, parietal lobe, cere- 
bellar and hypophyseal syndromes were 
observed with or without the phenom- 
enon of generalized cerebral edema. 
Photophobia and vertigo were frequent 
complaints. A moderate number of pa- 
tients developed sudden severe cerebral 
symptoms one to three days after admis- 
sion with what appeared to be ordinary 
malaria. Not uncommonly, there was a 
moderately stiff neck without Kernig’s 
or Babinski’s sign, and with absent knee 
jerks. Other cases had transiently posi- 
tive Kernig’s and Babinski’s signs, exag- 
gerated knee jerks and abortive clonus 
with or without stiff neck. These patients 
were treated as medical emergencies. If 
oral quinine therapy and oral fluids were 
not possible, the nasal catheter route of 
administration of quinine, atabrine, 
fluids, salt, and sugar was useful in 
many cases. Transfusion of blood or 
plasma brought a number of patients 
out of coma and caused the disappear- 
ance of pulmonary edema and seemed 
to make a difference of life and death. 
An initial spinal tap was done in coma- 
tose patients or those with stiff neck. 
The intravenous administration of epi- 
nephrine proved of value to certain 
comatose patients. The authors used 
total doses of 3 to 4 gm. of quinine each 
twenty-four hours in cerebral malaria. 
This was maintained for two or three 
days, then reduced to about 2 gm. daily 
until the patient was out of danger of 
relapse. A few cerebral cases were 
treated and cured solely with atabrine. 
For the maniacal or convulsive patient, 
intravenous sodium amytal was useful. 

Porphyria --Porphyria, although a 
relatively rare condition, is of interest to 
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the neuropsychiatrist because it fre- 
quently results in extensive damage to 
the central nervous system. The central 
nervous system involvement may com- 
prise the predominant symptomatology, 
often obscuring the fundamental nature 
of the disease process. The clinical pic- 
ture of porphyria is variable and is con- 
fused with a variety of other well-known 
neurological disorders from which it 
must be differentiated (see 1945 Serv- 
ice Volume). The most frequently 
affected structure seems to be the periph- 
eral nerves, resulting in the development 
of motor weakness primarily of the lower 
limbs. The weakness is flaccid in type 
and usually ascends slowly to involve 
the upper extremities. In fatal cases, the 
disease process may ascend to the brain 
stem resulting in dysphagia, dysarthria, 
and finally in death from medullary 
paralysis. Baker and Watson 77 report 
the clinicopathologic studies of such a 
case. Their review of the literature re- 
veals that the entire nervous system may 
be involved structurally in porphyria. In 
their case, neuronal and myelin sheath 
alterations were observed throughout the 
brain and spinal cord in addition to char- 
acteristic peripheral nerve changes. 

Complications Following Use of 
Vaccine — Peacher and Robertson 78 re- 
port the neurologic complications follow- 
ing the use of typhoid vaccine. They 
indicate that neurologic complications are 
much more frequent following subcuta- 
neous use of typhoid vaccine in immuni- 
zation than is supposed, and may involve 
either the central or peripheral nervous 
system. The complication occurs within 
two to three weeks following any injec- 
tion and is not dependent upon whether 
or not the patient has had a series of 
typhoid inoculations peviously. The spi- 
nal cord and peripheral nerve pathol- 
ogy offer a more favorable prognosis 
than cerebral complication. They report 


two cases. In the first, degenerative 
changes in the brain complicated its use 
intravenously in nonspecific protein ther- 
apy for chronic gonococcal urethritis. 
The second case presented a peripheral 
nerve paralysis following subcutaneous 
use of typhoid vaccine in immunization. 
Thomas' 9 reports a case of ascending 
Landry’s paralysis following antirabies 
vaccine. It has been estimated that about 
3 in 10,000 patients who receive anti- 
rabies vaccine develop some sort of neu- 
ronal complication. The commonest form 
of paralysis, except the very mild ones, 
is one which resembles the ascending 
type described by Landry. The author 
observed this type of paralysis in a man 
who developed a reaction after the sec- 
ond injection of rabies vaccine. He devel- 
oped a paralysis which was rapidly pro- 
gressive, so that within four days he had 
a complete quadriplegia. There was some 
muscle soreness in both upper and lower 
extremities, but otherwise no sensory 
changes. The progress in this case with 
intensive supportive treatment was en- 
couraging. At the time of the report he 
could walk without crutches and could 
hold light things in his hands. 

Spinal Anesthesia — Yaskin and 
Alpers 80 review the literature on neuro- 
psychiatric complications involving the 
central nervous system after spinal anes- 
thesia and report six such cases which 
they observed. These complications may 
be in the nature of septic and aseptic 
meningitis, cranial nerve involvement 
(second, fourth, sixth, seventh, eighth, 
and twelfth), cauda equina neuritis with 
impaired bladder and rectal function, 
hemiplegia and paraplegia, pyramidal 
tract degeneration, meningoencephalitis, 
polioencephalitis, myelitis, myelopathies 
with adhesive arachnoiditis and radiculi- 
tis, and neuritis. Four of their six reported 
cases developed neurological symptoms 
immediately following spinal anesthesia. 
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One had signs and symptoms of a trans- 
verse myelitis, two of cauda equina neu- 
ritis and conus medullaris involvement 
and one of pyramidal tract involvement. 
All the cases showed little or no recovery 
after periods ranging from one to four 
years. 

Kennedy and his co-workers 81 report 
three verified cases of spinal arachnoid- 
itis and paralysis following spinal anes- 
thesia. These patients who had devel- 
oped adhesive arachnoiditis following 
spinal anesthesia were all explored and 
the adhesive arachnoiditis verified. The 
attempt was made to break up these 
adhesions. Two of the patients showed 
some improvement and the other re- 
mained unimproved, with paraplegia. 

Neurosyphilis 

Penicillin and Syphilis — Not 

enough time has elapsed, and too few 
patients with neurosyphilis have been 
treated for a sufficiently long period of 
time, to make any definite statement con- 
cerning the results that might he antici- 
pated. There is some evidence to sug- 
gest that the results in the treatment 
of neurosyphilis are not as striking as 
in early syphilis. Some cases of congeni- 
tal syphilis have been treated in which 
good early results have been obtained. 
It is agreed by all who are investigating 
this problem that penicillin in the treat- 
ment of syphilis is still in the stage of 
preliminary investigation and no definite 
schedule of treatment can be recom- 
mended for routine treatment. During 
the treatment of syphilis with penicillin, 
Herxheimer reactions may occur. These 
are characterized by fever, malaise, and 
headache. These reactions subside usu- 
ally within twenty-four to forty-eight 
hours and are not counterindications to 
continuing treatment. 

Gammon and his co-workers 82 report 
their observations on blood and spinal 


fluid of eighty-nine cases treated with 
penicillin. These patients were given 
sodium penicillin in aqueous solution 
intramuscularly for eight days, every 
three or four hours, for a total dose of 
1.2 or 2.4 million Oxford units; a few 
received 3.0 or 4.0 million units. Peni- 
cillin improved the spinal fluid in all its 
elements and, to a lesser degree, the 
blood serology tests. The greatest effect 
was on the spinal fluid cells and pro- 
tein; only six of the whole group failed 
to become normal in respect to these 
items. Of the various types of neuro- 
syphilis, tabetic patients showed the least 
improvement in blood and spinal fluid. 
The fluids showing the greatest abnor- 
mality improved most. The character of 
the fluid rather than the clinical type of 
the case seemed to determine the re- 
sponse. Improvements apparently con- 
tinued for as long as four months. Both 
dosage and length of treatment were im- 
portant in the result. The better results 
were obtained from a high dose rather 
than a low one. The best results were 
obtained from a high dose given in two 
courses of retreat mont, when the length 
of treatment was increased. The effect of 
time was important as well as dosage. 
The authors are now increasing their 
treatment dosage to 4.(8 million units, 
which may be given in a single course 
of eight days and split into 2.4 million 
units administered in two courses at 
different times. 

McDermott and Nelson 88 made a 
study of the transfer of penicillin intp 
the cerebrospinal fluid following paren- 
teral administration, using the dilution 
technic of bioassay. No penicillin was 
demonstrable in the cerebrospinal fluid 
obtain from seventy patients who had 
received penicillin in various dosages by 
parenteral routes. However, the authors 
have found improvement in the less acute 
forms of neurosyphilis without the de- 
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monstrable presence of penicillin in the 
cerebrospinal fluid. From their clinical 
studies they conclude that the concen- 
tration of penicillin which can be attained 
in the site of the infection in the central 
nervous system is sufficient to be effec- 
tive in many patients with neurosyphilis 
and at least in some patients with puru- 
lent meningitis. Hence, intramuscular 
penicillin treatment is satisfactory in 
neurosyphilis and it is not necessary to 
use the intrathecal route for the treat- 
ment of these conditions. Neymann and 
his colleagues 84 investigated the method 
of administration of massive doses of 
penicillin in five patients afflicted with 
late syphilis of the central nervous sys- 
tem. In experimenting on subarachnoid 
administration, the direct intracisternal 
route was chosen. Single injections of 
30,000 Oxford units appear to be tol- 
erated without any untoward effects 
except occasional vomiting for a few 
hours. This dosage was administered 
daily to three patients for two weeks. 
The penicillin titers in the spinal fluid 
ranged between 0.7 and 11.6 units per 
cc., but no traces were found in the 
spinal fluid after thirty-six hours. Intra- 
muscular injections of 350,000 units had 
no effect on the spinal fluid penicillin. 
Of the five patients with paresis re- 
ported in this investigation, only one 
improved clinically. This patient and one 
other, who remained demented, showed 
a change in serologic reaction, the lat- 
ter becoming practically negative. Two 
patients lapsed into coma and died ten 
days after the last intracisternal injec- 
tion. Another patient died as a result 
of exhaustion two weeks after treatment 
ceased. The blood Wassermann reaction 
of all five patients remained positive. 
They conclude that intravenous and in- 
tramuscular injections of penicillin for 
the treatment of dementia paralytica is 
■ not effective and that the intracisternal 


route is dangerous if more than 30,000 
units is injected and if the daily injec- 
tions of this drug exceed five days. 
They are of the opinion that it is likely 
that chronic pachymeningitis and lepto- 
meningitis are favorably influenced by 
the drug but the syphilitic involvement 
of the parenchyma in the depth of the 
cortex probably remains unchanged. 

Rose, 85 in a study of 140 cases of 
symptomatic neurosyphilis, states that 
penicillin is an active therapeutic agent 
in all forms of neurosyphilis but that 
the degree of effectiveness has not been 
determined. The best results are ob- 
tained in syphilitic meningitis. A small 
series of cases of primary optic atrophy 
has shown surprisingly good results. 
All forms of parenchymatous neurosyph- 
ilis apparently need fever therapy as 
well as penicillin. The treatment he rec- 
ommends consists of one half the usually 
prescribed amount of fever therapy 
and penicillin, given concurrently or 
in succession. Sodium penicillin dissolved 
in saline solution was administered in- 
tramuscularly for a total dose of 3,000,- 
000 Oxford units. Goldman 86 reports 
on the treatment of eighteen cases of 
dementia paralytica and four patients 
with tabes dorsalis. Patients with de- 
mentia paralytica were divided into two 
groups, one of which was treated with a 
combination of intraspinal and intramus- 
cular penicillin; the other with fever 
and intramuscular penicillin alone. With 
only two exceptions, marked clinical im- 
provement occurred in both groups of 
patients. The author states that some of 
these are apparently recovering rapidly 
from their disease following treatment. 
In the first group, for six days the pa- 
tients received intrathecal penicillin : On 
the first two days, 10,000 units each day 
and on the subsequent four days, 20,000 
units each day. Twenty cc. of spinal 
fluid and penicillin solution were thor- 
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oughly mixed. Then the mixed penicillin 
and spinal fluid were reinjected slowly, 
approximately twenty-five minutes taken 
for the injection. During the same period, 
the patient received intramuscular injec- 
tions of penicillin, into the gluteal mus- 
cles, 20,000 or 25,000 units being in- 
jected every four hours. A total of 
900,000 units of penicillin, including the 
intraspinal injections, was given with 
the first course. A month after this, 
another series of intramuscular injec- 
tions alone was given totaling 1,000,000 
units. The second group of patients was 
treated with a combination of artificial 
fever and intramuscular injections of 
penicillin. A total of approximately thirty 
hours of fever hv means of the diathermy 
induction current was given to each pa- 
tient. This consisted of three sessions of 
two and one-half to three hours at 
105° F. each week for a period of four 
weeks. After (lie third or fourth fever 
treatment, penicillin, 25,000 units every 
four hours to a total of 1,000,000 units, 
was given. After one month 1,000,000 
units was injected in a similar manner 
with the fever treatment. Four patients 
with tabes dorsalis were treated by him 
with intrathecal penicillin alone. Two 
patients who suffered with tabetic crises 
showed improvement that was almost 
immediate. The method of administra- 
tion was the same as that used for the 
paretic patients. Six daily injections 
were administered with a total of 100,000 
units of penicillin. Stokes and his col- 
laborators, 87 following their use of peni- 
cillin in the treatment of various forms 
of late licurosyphilis, state that sodium 
penicillin is an effective therapeutic agent 
in the treatment of late syphilis. Under 
conditions not yet clearly defined, it pro- 
duces transformations symptomatically 
and serologically without reaction, or 
serious inconvenience to the patient, 
which are equal if not superior to those 


obtained by long and arduous proce- 
dures involving the arsenicals and heavy 
metals. Moore ss reports that in neuro- 
syphilis little can be said as yet as re- 
gards the effectiveness of penicillin treat- 
ment. Some degree of immediate clinical 
improvement is apparent in most symp- 
tomatic cases; hut whether these results 
are as frequent or as complete as after 
fever therapy is as yet debatable. He 
points out that there are four schedules 
under trial in the treatment of neuro- 
syphilis. These are f 1 ) repeated courses 
of relatively small doses, c.g., 1,000,000 
units, separated by rest intervals; (2) 
single massive dose courses, ranging 
from 2,000,000 to 6,OtX),O00 units, given 
within eight to twenty or more days. In 
general, the larger doses are under study 
in patients with paresis, preparesis, or 
printarv optic atrophy ; the smaller doses 
in less serious forms of neurosyphilis. 

(3) Malaria plus 2.000,000 to 4,000,000 
units of penicillin simultaneously admin- 
istered, an expedient possible because of 
the lack of effect of penicillin on malaria. 
'There is some indication that penicillin, 
like other drugs, is more effective at 
fever than at normal body temperatures. 

(4) Malaria followed by penicillin. Nel- 
son and Duncan 80 report that in ten 
cases of acute syphilitic meningitis 
treated with penicillin the immediate re- 
sults ( ( )8 to 310 days after treatment) 
are excellent both from clinical and 
laboratory standpoints. Although peni- 
cillin does not appear in cerebrospinal 
fluid, even after frequent intramuscular 
administration, the drug is effective in 
acute syphilitic meningitis when given 
by the intramuscular route. None of the 
ten patients treated had developed any 
evidence of clinical relapse. The treat- 
ment schedule advised in this disease is a 
total dosage of 2,000,000 to 3,000,000 
Oxford units of penicillin. The drug is 
administered every three to four hours, 
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day and night, for from eight to sixteen 
days. There seems to be no reason to 
suggest intravenous or intrathecal admin- 
istration. 

Other Therapies — In neurosyphilis, 
Barnett and Meininger 90 found the use 
of sobisminol mass useful in the treat- 
ment of neurosyphilis. It is compara- 
tively innocuous and its toxicity is low. 
About one third of the patients who took 
it experienced mild gastrointestinal dis- 
turbances. No serious reactions were 
encountered. Most patients tolerate the 
drug best when it is taken immediately 
after meals. The capsule should be fol- 
lowed by at least one glass of fluid. On 
rare occasions, soreness of the gums, a 
suspicious bismuth line, or a suggestive 
dermatitis have been observed. They are 
of the opinion that sobisminol mass is a 
valuable adjunct to antisyphilitic ther- 
apy. Results of treatment for shooting 
pains in tabes dorsalis have been unsat- 
isfactory in the past. In 1942 Stone re- 
ported good results in tabes dorsalis 
from the use of intraspinal and oral 
vitamin B 1 . Kesert and Grossman 91 
report eight cases of tabes dorsalis 
treated in this fashion. The optimum 
dose they administered intrathecally is 
50 mg., but as high as 100 mg. may be 
given at one time. It was necessary to 
give some patients three or four intra- 
spinal injections. They obtained relief 
with this regimen in patients suffering 
with gastric crises, as well as patients 
who suffered severe tabetic pains in 
the leg. 

Smith and his collaborators 92 pre- 
sent the histories of nineteen patients 
with paresis who were treated with intra- 
venous triple typhoid vaccine. The aver- 
age number of fever bouts per individual 
was ten. Of the nineteen patients treated, 
sixteen were reported to have shown 
clinical improvement. 


The term asymptomatic neurosyphilis 
is used to designate that group of pa- 
tients with abnormalities in the cerebro- 
spinal fluid due to the presence of the 
syphilitic virus in the central nervous 
system, though there are no clinical 
symptoms and no clinical signs of this 
involvement except the cerebrospinal 
fluid abnormality. Asymptomatic neuro- 
syphilis is always the forerunner of 
symptomatic neurosyphilis in its dis- 
abling form, and for this reason the 
importance of recognizing neurosyphilis 
in the asymptomatic stage cannot be 
overemphasized. Merritt, 93 in a com- 
prehensive review of asymptomatic syph- 
ilis, states that five or more years after 
initial infection with syphilis, asympto- 
matic syphilis was present in 9.5 per 
cent of 2263 patients with syphilis. After 
this there is a decrease in frequency of 
asymptomatic syphilis due to the devel- 
opment of symptomatic syphilis. Since 
the value of penicillin has not been 
established, Merritt confines his discus- 
sion to those methods of treatment whose 
value has been proven by extensive trial. 
These include ( 1 ) routine treatment 
with trivalent arsenicals and bismuth , 
(2) tryparsamide, and (3) fever ther- 
apy. In patients who have received 
thirty or more injections of trivalent 
arsenicals and in whom the cerebrospinal 
fluid is markedly abnormal, the treat- 
ment should be changed to tryparsamide 
or fever therapy. Hobhouse 94 records a 
case of syphilitic wrist drop in a woman 
forty-four years of age. She developed 
bilateral wrist drop. The clinical picture 
was that of a polyneuritis. Blood and 
spinal fluid serology were both positive. 
Under treatment with iodides, bismuth, 
and mercury, the patient experienced 
improvement. The writer suggests that 
examination of the spinal fluid is indi- 
cated in cases of neuritis whose course 
is more gradual than that of infectious 
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polyneuritis. Arieti 95 gives an account 
of his review of the literature of paresis 
in senility and reports on six cases which 
he studied clinicopathologically. Gen- 
eral paresis occurs in senility with con- 
siderable frequency. In the state of New 
York, about 10 per cent of paretics 
admitted for the first time to a state 
hospital are sixty years old or more. The 
incubation of the senile type of paresis is 
generally extremely long (forty to fifty 
years) or rather short (five to seven 
years). The diagnosis is often made 
difficult by the fact that the blood serol- 
ogy is negative in spite of the progress 
of the histologic inflammatory process. 
Pathological studies revealed that these 
cases may be divided into two groups: 
First, group, by far the least common, 
characterized by intense inflammatory 
changes, presence of alterations typical 
of senility, and absence of arterioscle- 
rotic lesions; the second group, charac- 
terized by milder inflammatory changes, 
absence of alterations typical of senility, 
and the almost constant presence of 
arteriosclerotic lesions. The author feels 
that neurosyphilis may accelerate the 
arteriosclerotic process in the brain. 

Poliomyelitis 

Epidemiology — Sabin and Ward, in 
their study of human poliomyelitis, dem- 
onstrated that the human alimentary 
tract, from mouth and pharynx to the 
colon, may be a port of entry for the 
virus to the body and particularly to 
the central nervous system. This work 
has been confirmed. The virus has been 
found in human stools, in sewage, and 
it has been reported by White and 
Dougherty 96 in flies. These results have 
led to renewed studies of the transmis- 
sion of the virus by flies from human 
stool or sewage to a noninfected person. 
Ward and his co-workers 97 report direct 
evidence that fecal material, sewage, or 


contact with flies by the individual, his 
food or fomites may actually constitute 
a link in the chain of the infection with 
poliomyelitis. Horstmann and his col- 
leagues 98 made a study of the persist- 
ence of virus excreted in the stools of 
poliomyelitic patients. The results of 
their study indicate that the period of 
virus excretion is longer than a month 
after the infection is acquired and may 
extend into the third and eighth weeks 
in an appreciable percentage of cases. 
Not one of the sixty-one patients fol- 
lowed was demonstrated to become a 
persistent carrier of poliomyelitis virus. 
Sixty-one per cent of these patients 
excreted virus during the first two weeks 
after the onset of the disease, 50 per cent 
during the third and fourth weeks, 27 
per cent at the fifth and sixth weeks, 
12.5 per cent at the seventh and eighth 
weeks. Howe and his collaborators 99 
report their observations on the presence 
of poliomyelitis virus in the human oro- 
pharynx. Poliomyelitis virus was dem- 
onstrated in pharyngeal swabs taken 
from patients with the disease of the 
spinal and bulbar paralytic, and non- 
paralytic type as well. Virus was found 
to be present in 43 per cent of a series 
of twenty-three cases from whom swabs 
were taken during the first three days 
of illness. In no instance was virus 
found after the third day of illness 
(thirteen cases). Scddon and his col- 
leagues 100 ’ 101 report their experiences 
with the poliomyelitis epidemic in Malta. 
The outbreak included 483 paralytic 
cases. The epidemic developed rapidly 
at a time when flies were less numerous 
than at other seasons. They noted that 
the pattern of the epidemic corresponded 
to that of a respiratory type of infection. 
The authors suggest that the virus may 
be constantly with us, constantly infect- 
ing us, but only rarely getting through 
to infect the central nervous system. 
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About three years ago, Foster and his 
associates reported that the resistance 
of mice to poliomyelitis virus was in- 
creased as a result of thiamine deficiency 
and that a similar less pronounced in- 
crease in antiviral resistance resulted in 
other forms of malnutrition. Clarke and 
his associates 102 have attempted to con- 
firm the seemingly paradoxical results 
on monkeys. They conclude from their 
findings that in contrast to the well-con- 
firmed increase in antiviral resistance 
in thiamine deficient mice, vitamin defi- 
ciency does not materially alter polio- 
myelitis susceptibility in monkeys. 

Pathology — Bodian and Howe 103 re- 
port on their studies of experimental 
nonparalytic poliomyelitis. A series of 
thirty-seven monkeys inoculated intra- 
cerebrally with material from throat 
swabs of poliomyelitic patients was ex- 
amined histopathologically to make cer- 
tain that nonparalytic poliomyelitis was 
not missed, as well as to confirm the 
clinical diagnosis of poliomyelitis in the 
paralytic monkeys. Ten of the thirty- 
seven monkeys suffered attacks of polio- 
myelitis. Of these, nine were paralyzed 
and one had a nonparalytic infection. 
The pathological findings in all cases 
were typical of poliomyelitis. The oc- 
currence of one nonparalytic infection 
in a total of ten monkeys inoculated 
intracerebrally is to be compared with 
a similar frequency of nonparalytic in- 
fections in monkeys inoculated intra- 
nasally with human and chimpanzee 
stools (human stools, forty-five para- 
lytic and five nonparalytic; chimpanzee 
stools, forty-three paralytic and seven 
nonparalytic) . Sixteen showed scattered 
perivascular infiltrations in the pia mater, 
which were interpreted as nonspecific 
reactions to the inoculation. Saphir 104 
made an extensive study of the visceral 
lesions in poliomyelitis. The findings at 
necropsy on seventeen patients dying 


from poliomyelitis were studied. The 
changes in the brain and spinal cord 
were not unusual. In ten instances, 
myocarditis was found. The pathologic 
changes were detected only on micro- 
scopic examination and varied greatly 
in extent and severity. Often it was 
noted in the vicinity of minute or larger 
epicardial or endocardial petechial hem- 
orrhages. The sudden death of some of 
these patients may be attributed to the 
myocarditis. Interstitial pneumonia was 
encountered six times. There is a possi- 
bility that the pulmonary lesions were 
caused by a virus. Bronchopneumonia 
was present five times. 

Treatment — A recent study by Wat- 
kins and Brazier 105 was concerned with 
the effect of various forms of thermal 
therapy and of neostigmine on muscle 
spasm as recorded by the standardized 
electromyographic method. These inves- 
tigators studied the effect of a single ap- 
plication of a therapeutic agent on muscle 
spasm during the first weeks of the disease. 
The methods investigated were twenty 
net applications of the Kenny type of hot 
packs, infrared irradiation, luminous 
heat, short wave diathermy by induc- 
tion technic, and intramuscular injec- 
tions of 1.6 mg. of neostigmine methyl 
sulfate. They found that single applica- 
tion of hot packs, infrared irradiation, 
and diathermy were without effect on the 
muscle spasm. Luminous heat and neo- 
stigmine caused a decrease in spasms of 
approximately 25 per cent. This degree 
of change was not great enough to indi- 
cate a specific effect on spasm. These 
authors observed, moreover, the effect of 
only a single application and not the 
effect of repeated injections of neostig- 
mine as used by Kabat (see 1945 Serv- 
ice Volume). Brainerd and his col- 
laborators 106 discuss the clinical mani- 
festations of poliomyelitis with special 
attention to the treatment of this condi- 
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tion with neostigmine and the Kenny 
method. They found that muscle spasm 
was of uniform occurrence in early polio- 
myelitis and was of great diagnostic 
value. The spasm did not appear to he 
due primarily to meningeal irritation. 
Spinal fluid pleocytosis was frequently 
absent. Neostigmine methyl sulfate was 
found to relax the muscle spasm of 
poliomyelitis at least temporarily. They 
conclude that the value of continued 
medication with neostigmine, oral or 
subcutaneously, requires further proof, 
but its continued trial under controlled 
circumstances is definitely warranted. 
They found that the Kenny treatment 
with or without neostigmine* was an 
effective method of preventing contrac- 
tures and deformities. Their study gave 
no proof or disproof that either neostig- 
mine or Kenny pack reduced the inci- 
dence of paralysis. In the patients that 
were treated with neostigmine, this drug 
was administered subcutaneously even- 
other day in similar doses to that used 
in the one-hour test which is initially 
tried to determine the ability of the drug 
to relax muscle spasm and increase 
motor power. In addition, most patients 
also received neostigmine bromide by 
mouth thrice daily. Children under six 
years i-eceived 0.5 mg.; those of six to 
twelve years, 1.0 mg.; and adults 1.5 
mg. accompanied by 0.4 mg. and 0.6 mg. 
of atropine in the latter two age groups. 
Children under six years received 15 
mg. orally three times daily ; those from 
six to twelve years received 30 mg. 
thrice daily, and adults received 45 mg. 
on a similar schedule. When side effects 
such as nausea, diarrhea, or urgency 
occurred, increased atropinixatiun almost 
always gave relief. No serious toxic- 
effects of neostigmine were noted. 

Fox and Spankus 107 also evaluate the 
use of neostigmine in acute anterior 
poliomyelitis. Two methods of adminis- 


tration were used in their study: (1) 
Thirteen of the patients received single 
daily subcutaneous injections of 1:2000 
neostigmine, the usual dose being 1.0 mg.; 
(2) six of these patients were changed 
to oral administration after four to thir- 
teen days, and eleven additional patients 
received the oral neostigmine from the 
beginning of their therapy. The orally 
administered neostigmine was given twice 
daily, 30 mg. being given at 8 a. m. with 
15 mg. at 6 a. M. Atropine sulfate was 
administered hypodermically to control 
parasympathetic reactions. The degree 
of daily relaxation of the involved mus- 
cles produced by neostigmine was deter- 
mined by measuring increases in passive 
motion which are present seven hours 
after the administration of the drug. 
Results for each patient were compared 
from day to day. The total amount of 
relaxation obtained in the spastic mus- 
cles during the patient’s entire therapeu- 
tic period was also determined and results 
were compared with a control group of 
six patients who did not receive the neo- 
stigmine. Both groups of patients had 
been given hot fomentation treatments 
according to the Kenny technic. In these 
cases of acute poliomyelitis, the neostig- 
mine caused a partial relaxation of spas- 
tic muscles which was neither pronounced 
nor constant and which was character- 
ized by irregularity. Nevertheless, it was 
concluded that the combined use of neo- 
stigmine with hot fomentations resulted 
in a persistent and perceptible relaxation 
of spastic muscles in most of the cases 
of acute anterior poliomyelitis. These 
observations were limited to the acute 
phase of poliomyelitis and not to the 
effect of neostigmine on the subacute or 
chronic phase of the disease. Neostig- 
mine was of little value in cases of 
bulbar poliomyelitis in which it was 
tried. The special committee headed by 
McIntosh, which was appointed by the 
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Scientific Advisory Board of the Na- 
tional Foundation for Infantile Paralysis, 
emphasizes that of the various forms of 
treatment it is of the utmost importance 
to determine the procedure to be rec- 
ommended when an epidemic stikes. The 
committee 108 has indicated a program 
which might be undertaken to determine 
uniform methods of evaluation. 

Sherman 109 presents a final report on 
seventy cases of acute anterior polio- 
myelitis which were treated in 1943 by 
only general supportive therapy. The 
survey revealed that 10 per cent had 
enough residual weakness to require 
braces or further surgery, 72.8 per cent 
had no residual weakness or such slight 
weakness that it was barely detectible, 
and 8.6 per cent had functional signifi- 
cant weakness which did not require 
further therapy and which did not con- 
stitute a handicap to normal life. No 
patient has regressed. Major improve- 
ments have occurred without exception 
in those patients who had not been com- 
pletely paralyzed. The author states that 
the latter course of these patients sup- 
ports further the recently ignored fact 
that the amount of ultimate recovery 
depends primarily on the extent of the 
initial involvement of the central nervous 
system and not on the type of treatment. 

Nelson-Jones and Williams 110 point 
out that laryngeal obstruction is a possi- 
ble cause of dyspnea, anoxia, and death 
in bulbar poliomyelitis. It may occur 
from adduction of the vocal cords, or 
from filling of the larynx with saliva and 
secretions of the nose and throat which 
cannot be swallowed owing to paralysis 
of pharynx and esophagus, or from both 
these causes. The treatment suggested 
includes tracheotomy, which should not 
be left until the patient is in extremis) 
aspiration by rubber catheter passed from 
time to time into the tracheotomy tube 
connected with electric suction ; penicillin 


and sulfathiazole during first week ; vocal 
rest, and a nutritious fluid diet with ade- 
quate vitamin content given by Ryle 
tube, which can be tolerated for weeks 
with occasional removal for cleansing. 
Hilbish 111 reports a case in which a 
gastrostomy was performed for pro- 
longed inability to swallow in a case of 
bulbar poliomyelitis. This proved a life- 
saving measure in the case reported. 
When first seen, the patient had a severe 
bulbar poliomyelitis and it was impos- 
sible to tube feed her because of an 
obstruction which seemed present in the 
lower end of the esophagus. It was diffi- 
cult to continue intravenous feeding be- 
cause the patient was in a respirator. 
The gastrostomy was performed under 
local anesthesia without difficulty. The 
gastrostomy tube was left in situ until 
the patient had recovered sufficiently to 
take food by mouth. 

Wyllie 112 presents a report of a pa- 
tient with a second attack of polio- 
myelitis after thirteen years. The first 
attack had left the patient with a wast- 
ing and flabbiness of the calf muscles 
of the right leg but with little loss of 
function. During the second attack, she 
had a partial paralysis of both legs with 
weakness of the lumbar muscles. Fox 
and Sennett 113 give an account of the 
clinical course of four women with polio- 
myelitis who were pregnant. Two of the 
women delivered normal children and 
examination of one fetus in a dead 
mother confirmed the opinion that polio- 
myelitis in the mother had not affected 
the newborn child nor did it prevent 
normal spontaneous delivery. Blair and 
Robertson 114 present their experience 
with pregnancy in the presence of ma- 
ternal poliomyelitis. Six cases were ob- 
served in this series. All had normal 
children. The safety of the child in utero, 
even in the presence of the most virulent 
attack compatible with life, is well dem- 
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onstrated in this series. Those infants 
that were born were well and showed 
no clinical manifestations of infection. 
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WAR VETERANS AND THEIR FAMILIES 

Kenneth E. Appel, M.D. 


Editor’s Note — A 11 doctors will be 
consulted about problems arising in the 
families of returning service men. The 
following account of how best to help 
these men psychologically is taken from 
the recent book “Psychiatry in Modern 
W arfare.” 

Every Soldier Has a Readjustment 
Problem 1 

There are four groups of men that 
have to be considered : The 4 Fs ; those 
discharged for neuropsychiatric reasons 
or because they were unadaptable to 
military service; the wounded and 
maimed ; and the men who have carried 
on through terrific strains and experi- 
ences, who have escaped injury, and 
who have survived with physical and 
mental health. 

The return to civilian life demands a 
change in attitude, orientation, and be- 
havior. Military life itself is a strain and 
a source of tension. With the cessation 
of hostilities, all the habits, stimulations, 
and emotional mobilizations incident to 
army life are supposed suddenly to cease, 
be given up and changed. This is almost 
impossible because habits, memories, and 
emotions do not cease either physiolog- 
ically or psychologically at the giving of 
a command or blowing of a bugle. Time 
is required for readjustment and change. 
Reactions to these changes vary all the 
way from apathy and indifference, guilt 
and depression, fear and uncommon sen- 
sitivity to noises, to restlessness, impa- 
tience, irritability, pugnacity, and erratic 
or extreme conduct. 


Other factors, in addition to the ones 
mentioned, must he recognized in order 
to understand and help the returning 
soldiers. They have old frustrations, 
disappointments, and uncertainties, re- 
maining from the time they left civilian 
life. These are latent or repressed 
sources of irritation, apprehension, and 
confusion which will lie lighted up again. 
.Many have had to interrupt their edu- 
cation and surrender their ambitions. 
Many more have had to give up jobs 
which gave them security, economic com- 
petence, interest, and opportunity to 
pursue their life goals. Their individ- 
uality has been submerged. They have 
been completely dependent on the orders, 
organization, and provision of others. 
With the cessation of war, they are 
asked, required, to change all this, and 
this is often impossible in even the best- 
adjusted, healthy soldier. Civilians are 
expecting the impossible. Resides all 
this, the veterans are suddenly im- 
mersed in new types of relationships at 
home, with wives and children, parents 
and sweethearts. Naturally, there is 
trouble in formulating plans, making de- 
cisions, being cooperative, showing re- 
sourcefulness and initiative, and in exe- 
cuting plans doggedly and consistently. 

The Philosophy of Helping 

Four considerations should he borne 
in mind by all those helping the soldier 
readjust to civilian life: 

1. The majority of men returning 
from military service, in spite of difficul- 
ties, will be able to achieve the military- 
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civilian change and adjustment to home, 
job, and community by themselves. Only 
a relatively small number, considering 
the total involved, will need psycho- 
therapy. 

2. The specific acute reactions will be 
transitory, will improve, and will dis- 
appear in the majority of men in several 
months. 

3. Ultimately, the successful adjust- 
ment of the veteran will depend on that 
quality of his prewar personality which 
we call morale or maturity — actually on 
his own determination to succeed and 
persist through difficulties, disappoint- 
ments, trials, and error. 

4. The burden of readjustment must 
not be placed alone on the ex-service 
man. Readjustment is a cooperative 
process. Civilians must readjust, too! 
They must develop new perspectives and 
attitudes. They will have new responsi- 
bilities which they must assume, of 
changing, of recognizing important fac- 
tors involved in all human relationships, 
and they themselves must make the 
proper efforts to help. 

Perhaps there are four main factors 
which determine the size and shape of 
each adjustment problem: 

1. The personality of the man before 
he entered the military service. 

2. The effect upon the personality of 
the military experience. 

3. The environmental setting (per- 
sonal, social, and occupational) from 
which the soldier was removed in order 
to serve his country. 

4. The changed personal, social, and 
occupational situation to which the sol- 
dier returns and to which he is asked 
to adjust. 

The largest single dischargee diag- 
nosis from the armed services has been 
“psychoneurosis.” The incidence has 
been startlingly high, relatively much 
higher than in World War I. We do 


not believe that by any means all of this 
high incidence represents the clinical 
psychoneuroses of civilian psychiatry. 
Many are vaguely defined psychoneu- 
rotic reactions, often with somewhat 
vague psychosomatic complaints ; many 
represent chronic psychopathic behavior ; 
many more express “military inadap- 
tability,” i. e., an inability of the person- 
ality to adjust to the necessary regimen- 
tation and discipline of military life. It 
■is not unlikely that many in this latter 
group will readjust to civilian life with- 
out too much friction. One may be rea- 
sonably hopeful, too, concerning the 
adjustment of a considerable number of 
authentic psychoneuroses. Several re- 
ports from industry would seem to indi- 
cate that psychoneurotic dischargees 
have a better work record than civilian 
workers who have not been in the Army. 
Perhaps in the contribution to this good 
record there is included the motivation 
of a sincere desire to justify to self and 
others the failure to continue in the mili- 
tary service. 

There is one reaction to the adjust- 
ment problem which is extremely com- 
mon. In the far-flung outposts of war, 
the one bright sustaining thought has 
been of “home” and its joys and it is 
not unnatural that these included a cer- 
tain amount of overidealization. When 
the soldier returns, at first everything is 
wonderful — then time begins to drag — 
somewhat to his surprise, he begins to 
miss the old “outfit” and the feeling of 
orientation and security he felt in the 
army even when “the going was rough.” 
Now, in a condition compounded of dis- 
illusionment and insecurity about the 
future according to his particular per- 
sonality, he begins to react with one of 
the many degrees of overreaction or 
underreaction. He may be genuinely 
frightened and act timid, shy, or self- 
conscious, or he may childishly retire to 
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his tent because of disappointment, self- 
pity, and insecurity, and sulk. Or, rather, 
more likely there will be a display of ag- 
gressiveness, varying from irritability to 
outright pugnacity. There may be the in- 
sistent and emphatic demand for special 
privileges. There may be exhibitionistic 
displays of profanity and obscenity, 
sometimes seemingly increasing apace in 
proportion to the manifestations shown 
by family and friends of being shocked. 

The measuring rod of maturity is 
what we must use to determine the 
degree of adjustment which can be ob- 
tained. The maturity of both the re- 
turnee and those to whom he returns. 
Maturity in this connection is a quality 
of personality that is made of a number 
of elements — it is the ability to stick to a 
job until it is finished. It is the capacity 
of giving more than is required in a 
given situation. It is reliability. It is 
the ability to endure unpleasantness, 
frustration, hardship — to make one’s 
own decisions. It implies independence, 
determination, and a will to live. It rep- 
resents the capacity to work with others 
and under authority. If the returnee is 
reasonably mature, he will be responsive 
to mature efforts to help him. There 
may be many complicated problems but 
they will be solved if there is enough 
maturity available to be mobilized into 
effective conduct. 

Returnees who have served in un- 
usual branches of the service, rendering 
service in media that are in some sense 
both unphysiological and unpsycholog- 
ical (like the flying personnel of the air 
forces, those in submarines, the para- 
troopers, and the commandos) , often will 
constitute difficult and special problems 
of adjustment, emotional, social, and 
occupational. It will not be a simple 
matter for these men to settle down to 
everyday living: the routine common- 
places of family and social life with 


perhaps a humble clerkship in some huge 
hive of industry. All of them have had 
the adulation given to heroes. Above 
all else, time and patient forbearance 
is needed in helping them adjust to the 
tempo of a peaceful civilization. 

Methods of Helping Returning 
Service Men 

Admittedly, the absorbing of millions 
of returned soldiers into industry and 
finding satisfactory work for those who 
are ■ willing and either able to do it or 
trainable is an undertaking of the first 
magnitude. 

Irrespective of economic opportunity, 
the employer must exercise a reasonable 
amount of patience and assist the re- 
turnee in adjusting to his job. There 
will be a number of hurdles for the re- 
turnee and the employer to take to- 
gether. The returnee is apt to resent the 
timeclock, particularly in view of the fact 
that the abrupt transition back to civil- 
ian life has produced a temporary phase 
of restlessness. In the Army there was 
much discussion about the high wages 
paid to the war industry workers and 
the returnee may feel he is being inade- 
quately paid. He may feel, too, that he 
should have special consideration be- 
cause he has risked his life for his coun- 
try. If his personality contains a seg- 
ment of suspiciousness, he may readily 
develop the belief that he is being dis- 
criminated against. However, if the vet- 
eran is reasonably mature and the em- 
ployer is patient and considerate, it will 
not take overlong for the wheat to be 
sepai’ated from the chaff. The chaff will 
consist largely of the real psychopath 
who is chronically maladjusted and 
whose failure to adjust to employment 
is merely another episode in a lifelong 
history of inadequacy, emotional, social, 
and occupational. 



PSYCHIATRY 


441 


Naturally, the employer is concerned 
about the discharge diagnosis of the re- 
turned soldier, particularly if the diag- 
nosis is a neuropsychiatric one. He is 
somewhat too ready to believe that it 
constitutes prima facie evidence of a bad 
employment risk. Here is a challenge to 
psychiatrists in the armed services, in 
the Public Health Service, and in the 
Veterans’ Administration ; to civilian 
psychiatrists, and to other sources of 
valid information. A program of edu- 
cation for the employer is already under 
way, but even greater effort is needed. 
It cannot be reiterated too often that the 
vast majority of military neuropsychiat- 
ric diagnoses do not signify an incapac- 
ity to become an effective worker. 

What are the attitudes that family, 
employer, and community can adopt that 
will help the men returning from war? 
They are the attitudes that afford con- 
structive help to people generally and 
which do not block and discourage peo- 
ple. One should bear in mind the needs 
of people; the need of individuality, to 
be one’s self, to feel that one counts for 
something, and deserves some respect 
and consideration, even if one is not 
well or is not temporarily succeeding in 
making a go of life socially or econom- 
ically. There are needs for a certain 
amount of freedom, independence, and 
self-direction, with the freedom to ex- 
plore, try, make mistakes, and learn 
from them. 

To serve these needs of the returned 
service men, those who are trying to help 
will be warm, kindly, and supporting ; will 
be considerate, accepting, sympathetic but 
not indulgent; will show interest in the 
soldier’s concerns and problems, and 
occasionally offer suggestions of possible 
and alternate plans of action. They will 
leave the man free to select and decide 
for himself. It takes time to grow, to 
make adjustments. Therefore, patience 


is necessary and not hastiness. Sympa- 
thy not indulgence; kindliness and con- 
sideration, not domination ; tolerance not 
criticism are required. 

The public needs a great deal of edu- 
cation in regard to the diagnosis of 
psychoneurosis. “Psycho” does not mean 
insane. There is relatively little insanity 
in the armed forces. The man with 
psychoneurosis is less dangerous than 
the average man in the population. Hav- 
ing been psychoneurotic in the army 
does not mean he will be psychoneurotic 
in civilian life. Psychoneurotic essen- 
tially means that the individual is over- 
stimulated, that he is filled with tensions 
which manifest themselves physiologi- 
cally and psychologically, that he is over- 
reactive and emotional. 

The physician who treats the psycho- 
neurotic veteran will “not rely upon 
stock cures.” He will not “overempha- 
size any one pet theory or method of 
treatment to the exclusion of a careful 
study of the whole person and his illness. 
He knows that the ‘rest cure’ has its 
place when indicated,” but he will not 
rely on this alone. He will not rely on 
diversion, trips, and vacations. He will 
“not overuse work, rest, exercise, occu- 
pation, massage, electrotherapy, hydro- 
therapy, recreation, or any one thing” 
but will use “each with discrimination 
as indicated.” And, above all, he will 
“not dispense platitudes, indiscriminate 
encouragement, slaps on the back, bawl- 
ings out, pep talks, scoldings, descriptive 
names or accusations of cowardice, stu- 
pidity, malingering, or laziness. He 
knows that it does not suffice to have 
the psychoneurotic return to the office 
occasionally for a quick check-up. He 
will settle for nothing less than an 
intelligent, sound, careful understanding 
of the real physicopathological condi- 
tion, its causes and dynamics, and a 
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psychotherapy and medical therapy based 
upon the removal and modification of 
the causes, comprehensive reeducation, 
and a constructive building of real health 
in mind and body.” And this is possible 
with patience and time. 

There will be inevitably a “fantas- 
tic” manpower shortage in physicians 
equipped to care for psychiatric condi- 
tions. This represents a challenge to our 
communities, to manpower commissions, 
to psychiatrists, to politicians, to physi- 
cians, and to medical education. As has 
been said, we have fallen down in psy- 
chiatric education. The newer develop- 
ments in group therapy will be a help. 
But we need more physicians trained in 
psychiatry, more clinics, more commu- 
nity facilities for dealing with this prob- 
lem. There will be a need for more civic 
centers for both recreational and educa- 
tional activities. We should build vet- 
erans’ hospitals in the center of large 


communities, close to our best hospitals 
and medical schools. 

Our schools, colleges, and universities 
must share part of the responsibility 
not only for the development of these 
conditions but for inadequate facilities. 
The churches, and the home, and our 
mores in general must share the blame. 
Morale and maturity as we have defined 
them must be a part of real education 
for life. Lectures and group discussions 
should be undertaken. There is need for 
increased awareness and publicization of 
the facts. Let us keep the same spirit of 
enterprise, resourcefulness, and achieve- 
ment which we used during the war, 
energized for the challenging problems 
of the returned service men and the 
responsibilities of peace. 

Rkfkrf.nvk 

1. Strieker, E. A. mul Appel , K. It.: "Psychiatry 
in Modern Warfare." Macmillan Co , New 
York, 1945. 


WAR NEUROSES 

WllXIAM C. Wkrmutit, M.I). 


War neuroses occur not only in indi- 
viduals predisposed by previous emo- 
tional disorder or personality defect, but 
also in those who had been psycholog- 
ically strong. This has been shown 
clearly in Grinker and Spiegel’s recent- 
book, 1 in which they relate their obser- 
vations on psychiatric casualties among 
filers. A previous publication- dealt with 
battle casualties among ground force 
personnel during the North African 
Campaign. , 

These authors distinguish between 
fliers showing symptoms after minimal 
stress and those in whom symptoms ap- 
pear only after severe stress. The first 
group is composed of those men who 
were predisposed to psychiatric dis- 
orders and thus were unsuited to com- 
bat flying. This group they separate 


into three classes: ( 1) 'Pilose who have 
conflict between their underlying inse- 
curity and their sense of duty. These 
men show neurotic symptoms of all 
kinds. (2) Men with little sense of 
duty, but who show early anxiety be- 
cause of their underlying insecurity. (3) 
Those fliers who previously have been 
unable to adjust to groups or yield to 
authority and who, under minimal com- 
bat stress, show behavior difficulties. 

Fliers who break down only under 
severe stress do so more because of the 
pressure of external events, rather than 
because of any predisposing internal 
weakness. In these men every type of 
psychological and psychosomatic symp- 
tom may be seen. There is considerable 
overlapping of the clinical pictures, but 
they tend to fall into five categories : 
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(1) Free anxiety states; (2) phobic 
states; (3) conversion states; (4) psy- 
chosomatic reactions, and (5) depres- 
sions. 

Grinker and Spiegel also discuss the 
psychiatric states seen in men returned 
to this country from combat areas. Re- 
turnees sent to an Air Forces convales- 
cent hospital included not only fliers 
who had psychiatric help overseas, but 
many who develop crippling symptoms 
for the first time on their return home. 
The authors divide these returnee pa- 
tients into the following groups : 

(1) Passive -dependent states; (2) 
psychosomatic states; (3) guilt and de- 
pression; (4) aggressive and hostile re- 
actions; (5) psychotic-like states. 

Narcosynthesis in the Treatment of 
War Neuroses 

The need for shortened forms of psy- 
chotherapy was quite apparent during 
the recent war, when it was necessary 
to treat and quickly return to duty large 
numbers of psychiatric casualties. Both 
hypnosis and hypnotic drugs have been 
used to aid in the recovery of repressed 
material. Fisher (1943) reported on the 
use of hypnosis in the treatment of war 
neuroses, while Grinker and Spiegel 1 ’ 2 
made extensive use of sodium pen- 
tothal. 

In civilian psychiatry before the war, 
intravenous sodium amytal was fre- 
quently used for “interviews” as a 
means of aiding the recovery of forgot- 
ten memories and as an aid to the thera- 
pist in more quickly gaining an under- 
standing of the dynamics involved in 
the patient’s neurosis. This procedure 
is sometimes labeled narcoanalysis. 

The greatest gain in the use of intra- 
venous barbiturates in therapy is their 
use to not only release repressed mate- 
rial, but also to aid in the resynthesis of 
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this dissociated material. 3 Grinker calls 
this technic narcosynthesis. 

Sodium pentothal, in 2.5 or 5 per 
cent solution, is injected into the ante- 
cubital vein at a slow rate fO.l gm. per 
minute) while the patient is asked to 
count. The injection is discontinued 
when the counting becomes confused and 
before actual sleep is produced. Many 
patients will begin to talk spontaneously, 
but others must be stimulated to talk by 
direct questions or preferably by de- 
scribing to the patient what is known 
of the particular battle situation which 
is under investigation. Most men will 
then begin to quite freely relate an 
account of their part in the battle. 

The use of pentothal should not be 
resorted to until the therapist is well 
acquainted with the patient. The drug 
may then be used to overcome resist- 
ances and hasten the process of resyn- 
thesizing the repressed material. Grinker 
and Spiegel are careful to point out that 
abreaction alone, under the influence of 
the drug, is rarely curative, but that 
subsequent interpretations and “working 
through” are necessary. 

In some combat areas, prolonged nar- 
cosis therapy was used with reported 
good results. It was successful in many 
cases in England following the battle of 
Dunkirk. Hastings, Wright, and Glueck 4 
made extensive use of it for patients in 
the Eighth Air Force. Grinker and 
Spiegel, 1 however, state that narcosis 
therapy was of no value in their pa- 
tients in the Mediterranean area. It is 
not clear as to why there was this differ- 
ence in results, but it should be remem- 
bered that sleep must be maintained at a 
deep level if disturbing nightmares are 
to be avoided. Furthermore, during the 
semiawakened periods when the patient 
is fed, a great deal of anxiety may be 
mobilized. 1 Much of the danger of this 
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may be avoided, however, if this period 
is used by the therapist for psycho- 
therapy. 
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MENTAL DEFICIENCY 

E. Arthur Wiiitnky, M.D. 


Lawrence 1 presents a case report on 
the Lawrence- Moon -RiedI syndrome. 
This condition was first described as 
“retinitis pigmentosa” by Lawrence and 
Moon over ninety years ago in a report 
of four cases with retinal defect plus 
the familial mental deficiency, obesity, 
hypogenitalism, and small stature. I Tis 
cases arc in an old Yankee family. 

The mother was obese and short of 
stature. Tier first-born child was obese, 
had six fingers on each hand and six 
toes on each foot and was unable to 
walk or talk at the age of three, when 
she died. 

The second and third children were 
normal. The third, a stillborn male, was 
said to have had no abnormalities. The 
seventh was a very obese baby. 

The fourth child ("Case 1) is a fe- 
male, aged 8% years, walked at 2\A 
years, talked still later, and her speech 
is still limited and indistinct. Tier 
height is 5 1 Vn inches; weight, 182 
pounds. Genitalia, normal. Ophthalmic 
examination showed marked attenuation 
of retinal vessels, yellowish irregular 
patches; media and disks normal. 

The fifth child (Case 2) is a female 
aged seven years, with a height of 44 
inches, and a weight of 70 pounds. Tier 
'tyea^showed persistent nystagmus with 
quick W»ponent to left. Vessels of ret- 
ina were definitely attenuated. 


The grandfather of these children may 
he the father of some of them, which 
would account for consanguinity fre- 
quently reported in this syndrome. 
'There arc several theories as to its 
possible causation. 

1. A pituitary factor in both obesity 
and eye symptoms. 

2. A familial form of distrophy adi- 
posogcnitalis of cerebral rather than 
pituitary type. 

3. A developmental defect of the 
ectopic /.one. 

4. An interplay of three genetic fac- 
tors: One responsible for obesity, geni- 
tal dystrophy, and dwarfism; one for 
retinitis pigmentosa, and one for the 
anomalies of polydactylism. 

5. A form of internal hydrocephalus 
pressing on the infundibular stalk. 

6. A result of two recessive genes in 
the same chromosome. 

7. 'That it is not a syndrome at all, 
hut merely a rare combination of more 
or less frequent “heredofamilial” anom- 
alies. 

DuiTy- reviews the history and etiol- 
ogy of tuberous sclerosis, a condition also 
known as “Pringle's disease,” epicola, 
and adenoma sebaceum. The cardinal 
symptoms of the condition, mental de- 
ficiency, epilepsy, and adenoma seba- 
ceum, develop in early childhood or in 
infancy and are progressive. The cuta- 
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neous lesion usually develops within the 
first ten or twelve years. The course 
of the disease is fairly rapid, death being 
due to cachexia, pulmonary infiltration, 
or status epilepticus. Psychosis of the 
primitive schizophrenic catatonic type 
may develop. 

The basic characteristics of tuberous 
sclerosis are developmental anomalies in 
tissues of ectodermal origin, particularly 
the brain, skin, and retina, but tumor 
formation may be noted in heart, kid- 
neys, liver, thyroid, pancreas, ovary, and 
even lungs. Such stigmata of degenera- 
tion as harelip, spina bifida, polydactyl- 
ism, and microcephaly may also be pres- 
ent. Three distinct types have been 
noted : 

1. Pringle’s type with lesions red in 
color which show microscopically an 
abundance of vascular and telangiectatic 
elements. 

2. Belzare’s type characterized by an 
absence of vascular elements. 

3. Hallopean-Laredale type charac- 
terized by hard, firm nodules showing 
histologically excessive fibrosis. 

The rhesus gene and its relationship 
to the etiology of obscure cases of men- 
tal deficiency are receiving more and 
more attention. Cook 3 presents a review 
of the subject and it is suggested by 
Yannett and Lieberman to be the possi- 
ble cause of as much as 25 or 30 per 
cent of hitherto undifferentiated cases of 
mental retardation. 

Canmann, 4 in a review of the litera- 
ture of Niemann-Pick disease, finds fifty- 
nine cases reported since 1914, chiefly in 
Hebrew families. All cases died before 
the age of three. It is probably a con- 
genital disease which affects both sexes 
equally and is characterized by retarded 
development, enlargement of liver, spleen, 
and lymph nodes, edema with or with- 
out ascites, brownish-yellow pigmenta- 
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tion of the skin, mongoloid appearance, 
and general emaciation. 

Hurst 0 presents eleven case histories 
to illustrate the hereditary factors in 
mental disease and mental defect. He 
states that the weight of evidence is 
that intelligence in general is inherited 
in a multifactor manner, as in height and 
weight ; and the bulk of the feeble- 
minded group constitute the lower end 
of the normal curve of distribution of 
intelligence. In the hereditary forms of 
mental defect, eugenics has great and 
valid scope, and sterilization can lay a 
more serious claim to consideration here 
than in cases of schizophrenia and epi- 
lepsy. 

Glass 6 points out that in recent years 
irradiation of the pelvis of a pregnant 
woman may endanger fetal development. 
He reports a case of “radiogenic” micro- 
cephalic idiocy with dwarfism and renal 
rickets, in which the child died of septic 
meningitis. Significant findings at the 
autopsy showed: Dwarfism, hypoplasia 
of genitalia, breasts, and brain; pyelo- 
nephritis with renal rickets; adenoma- 
tous hyperplasia of one parathyroid 
gland; atrophy of bone marrow with 
fibrosis; irregular ossification of carti- 
laginous bones. 

Familial microcephalic pedigrees are 
recorded by Halperin. 7 In one family, 
the last three sisters in a series of nine 
pregnancies were microcephalic. The 
mother’s age at their births was twenty- 
nine, thirty-two, and thirty-four years. 
There was no history of syphilis, x-ray 
irradiation, or abnormalities of the preg- 
nancies and subsequent labors. There 
was no history of consanguinity. Par- 
ents and other siblings were not affected. 

Another family history was one of 
thirteen children with one stillborn. Of 
these, two were microcephalic. Here 
again there was no history of consan- 
guinity, syphilis, irradiation, or abnor- 



446 


PSYCHIATRY 


malities of the labor. He concludes that 
microcephaly is still an unsolved prob- 
lem genetically. 

Fincher 8 presents a pathological re- 
port on the findings in twenty operations 
in microcephalic skulls. In every one of 
the cases when the dura was opened 
either a green or a purple-tinged mem- 
brane was found in direct contact with 
the inner surface of the dura. This 
membrane, varying in thickness, could 
be separated from the dura without 
bleeding. The pia was often found under 
this membrane. Microscopically, the 
characteristics of this subdural mem- 
brane were not unlike pachymeningitis 
hemorrhagica. 

The operative results obtained were : 
A diminution of Jacksonian seizure, 
where present, but no effect on intelli- 
gence. Some evidence of birth trauma 
found at operation might indicate that 
this is a factor in the production of the 
condition. 

Follow-up studies on mental defec- 
tives have been either lacking or ineffec- 
tual. Muench, 0 however, presents an 
interesting study of eight cases followed 
up after a lapse of eighteen years. There 
were eight out of forty cases tested in 
1925 and the retest was conducted in 
1943. The results showed the following: 

1. All showed an increase on the 
1916 Binet scale resulting in a mean 
increase of 15.4 in I.Q. and 3.6 in M.A. 

2. On Army Alpha Test, mean in- 
creases of 10.8 points. 

3. On Porteus Maze Test, mean in- 
creases of 24 points. 

4. On Ohio Literacy Test, increases 
were insignificant. 

5. Seven of the eight are married. 

6. Four of the married have total of 
12 children. 

7. None had a criminal record of 
serious offense. 

8. Average salary, $35.00 a week. 


The author contends that there is 
little change possible in I.(J under insti- 
tutional care and where changes do 
occur they are apt to he losses rather 
than gains. He believes that the socially 
adjustable defective should be given an 
opportunity to try his wings in com- 
munity life. 

Lockett's 10 three-year review of prog- 
ress in the field of mental retardation 
leads him to conclude that there are 
serious problems arising from the fail- 
ure of secondary schools to recognize 
and meet the challenge of the backward 
child and that it is evident that there is 
a special need of dull pupils for voca- 
tional guidance. They should be led to 
choose unskilled or semiskilled work. 

Daily (1943) believes that in spe- 
cial classes, special schools, and institu- 
tions the emphasis for adequate develop- 
ment of retarded children should be on 
activity. Participation in a varied pro- 
gram of folk dancing, group games, 
nature study, group swimming, excur- 
sion clubs, dramatic societies, group par- 
ties, motion pictures, and, in fact, any 
and all forms of cooperative activity. 
Such a program enables the retarded 
child to make normal contacts and nor- 
mal friendships. 

Hyde and Kingsley 11 have made ex- 
haustive studies in the medical sociolog- 
ical aspects of mental rejections in 
60,000 selectees examined at the Boston 
Armed Forces Induction Station. The 
rate of mental deficiency varied from 
0.9 per cent in the better social com- 
munities or strata to 6.9 per cent in the 
poorest communities. The rate of psy- 
chopathic personality varied from 2.4 to 
6.9 per cent. Rates tend to increase rap- 
idly with a decline in the socioeconomic 
level with variations from the average 
being most noticeable at the two extremes 
of the community level. The highest rate 
of mental deficiency occurs in the semi- 
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rural areas and the lowest rates are 
found in the small cities. 

Pollock 12 presents the vital subject 
of the incidence of mental disease among 
mental defectives. He gives an analysis 
of 444 mentally defective patients ad- 
mitted to the state hospitals for the in- 
sane in New York in one year (1942). 
According to him, there is little to sup- 
port the contention that mental disease 
is more prevalent among mental defec- 
tives than nondefectives. 

Preventive medicine’s most effective 
weapon in combating the rising inci- 
dence of hereditary types of mental de- 
ficiency is selective sterilization. Butler 13 
states that, in California, of the 4310 
cases committed and sterilized there 
were seven deaths, none of which could 
be traced to the operation itself. It is 
his opinion that it does not tend to 
increase promiscuity, venereal disease, 
and sex delinquency. He recommends 
for the furtherance of sterilization extra- 
mural laws permitting legal sterilization 
of bona fide cases by private surgeons, 
in private or general hospitals, the same 
as other surgery. 

It is Conrad’s 14 belief that education 
should be carried on for longer periods 
for the retarded in order that they may 
attain the maximum of their own poten- 
tialities. There seems to be a small but 
true relationship between intelligence 
and physical maturity. More studies are 
required to determine the possible influ- 
ence of socioeconomic and racial factors. 

Psychopathological studies on 302 
children between the ages of six and six- 
teen at Santiago, Chile, are reported by 
Brucher (1943). 

Nowrey 15 has presented a most com- 
plete history of the care and treatment 
of mental defects down through the ages 
beginning with the writing of a famous 
Egyptian physician in 2900 B.c. 


Beall and Stanton 16 believe that since 
mongolism appears to a far more marked 
degree in children born to older mothers, 
the modern tendency for women to have 
fewer children must result in a diminu- 
tion of the proportion of mongolian 
defectives. 

Hooton (1943) states, “The air re- 
sounds with plans for a world of peace 
and economic security from the womb 
to the tomb, the several freedoms, and 
lives enriched by more and better gadg- 
etry.” He goes on to say : “The postwar 
planners will accomplish little unless 
they attack the evil that is rotting human 
fiber.” He recommends medical and 
genetic supervision of marriages to pre- 
vent inferior offspring through heredity 
and environment; sterilization of the in- 
sane, feebleminded, and habitually anti- 
social; subsidization of parents proved 
capable of breeding superior children, 
and intensive and extensive studies on 
human heredity. 

Cantor 17 raises the question of “What 
is a normal mind?” We are often de- 
ceived by outward appearances, eco- 
nomic status, and emotional conflicts. 
Social maladjustments are vital fac- 
tors and may become either assets or 
liabilities. He concludes that no one 
is “normal” and modem civilization is 
“neurotic.” He emphasizes the tragic 
inadequacy of our present institutions to 
meet the needs of the people. 
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ELECTROENCEPHALOGRAPHY 

Joseph Hughes, Cumde., M.C., tl.S.N.R. 


Editor’s Note — The use of the elec- 
troencephalogram has become one of the 
standard procedures in the investigation 
of certain' n euro psychiatric conditions. 
Dr. Hughes has presented a brief rc- 
viezv of the technic, findings and uses 
of the electroencephalogram. 

Since Berger’s initial report in 1929 
on the recording of the brain potentials 
by means of leads placed on the scalp, 
there has been collected a vast fund of 
information in regards to the clinical 
significance of these electrical changes. 

For the development of clinical electro- 
encephalography, reference may be made 
to the work of Gibbs and Gibbs (1941), 
and of Jasper (1941). 

An electroencephalogram (KEG) re- 
cords cortical electrical activity and is a 
useful diagnostic procedure whenever 
impaired cortical function is suspected. 
It is indicated clinically in the study of 
the following conditions: syncope, con- 
vulsive seizures, head trauma, cerebral 
vascular disease, brain tumor, infectious 
and degenerative diseases involving the 
cerebral cortex, such as meningitis, pare- 
sis, and Alzheimer’s disease, etc. The 
psychoses and mentally deficient do not 
show abnormalities in the electro- 



encephalogram unless these conditions 
are due to organic brain disease. 

There is no preparation necessary for 
an electroencephalogram except that the 
patient should he free of sedation for 
forty-eight hours prior to the test if 
possible clinically. The technic for such 
an examination is as follows: 

The patient sits quietly in a chair or 
lies down in a comfortable position; 
then lead electrodes are arranged on the 
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scalp over the frontal, rolandic, parietal, complete exploration, sixteen leads will 
and occipital areas. The electrodes usu- be required ( Fig. 1 i . 
ally consist of flat metal disks, 5 mm. At the conclusion of the test, the pa- 
in diameter, held in place by collodion tient is asked to hyperventilate by breath- 

or by some other suitable means. These ing deeply through his mouth for a period 

electrodes feed into recording amplifiers of two minutes. As a result of this hy- 
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which in turn drive ink-writing electro- 
magnetic pens, which record the cortical 
potentials. Homologous areas are re- 
corded simultaneously from both hemi- 
spheres. For survey purposes, at least 
eight leads should be employed. For 


2 . 

perpnea and the blowing off of carbon 
dioxide, nervous system irritability is in- 
creased and latent EEG abnormalities 
may be disclosed. When there are gross 
abnormalities in the EEG tracing hy- 
perpnea may be eliminated. The time 
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required to complete an ERG tracing 
varies from twenty to thirty minutes. 

Two types of leads may he used in the 
recording, the monopolar or bipolar. In 
the monopolar technic, one electrode is 
placed on the scalp and the other on the 


With the bipolar recording, the differ- 
ence in the potentials between both leads 
is recorded. 

It follows from this that since the 
monopolar technic reflects the total elec- 
trical activity it gives the greatest de- 
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ear. The electrode on the scalp is re- 
ferred to as the active lead, the one on 
the ear as the indifferent lead. In the 
bipolar technic, both electrodes are placed 
on the scalp. With the monopolar re- 
cording the total electrical activity oc- 
curring under the active lead is recorded. 


tailed information, whereas the bipolar 
technic lends itself particularly to the 
localization of focal lesions. 

A separate channel of amplification is 
required for each area recorded. An 
instrument with two channels of amplifi- 
cation will permit simultaneous record- 
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mgs from the right and left hemisphere. Of these, a four-channel EEG is recom- 
This is the minimum required for clin- mended as ideal for clinical use. 
ical testing. For successful tumor local- 
ization, a three-channel instrument is Artefacts in the EEG 

required. A four-channel instrument is Artefacts to be watched for in an elec- 
more than twice as efficient as two, a troencephalogram are those occurring 
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six-channel instrument permits the si- from faulty application of electrodes; 
multaneous recording of the frontal, from extraneous electrical activity ; from 
parietal and occipital areas of both hemi- movements of the patient including move- 
spheres at the same time and shortens ments of eyes, clinching his jaws, swal- 
the time needed for recording. For lowing, etc.; occasionally the QRS corn- 
simplicity and efficiency an ink recording plex of the electrocardiogram may be 
instrument is preferable to other models, picked up. Sweating results in a slow 
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rise and fall in the base line. This latter sembled and tested before the question 
artefact is most troublesome in the fron- of special screening is decided. 

tal leads. All artefacts should be recog- 
nized at the time of the recording and Interpretation of the EEG 

so indicated on the tracing, if arti- Normal EEGs — A normal EGG 
facts arise from extraneous electrical may be defined as one in which the fre- 
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activity resulting from proximity to quencies vary between 8.5 and 12 beats 
electrical equipment (diathermy, eleva- per second, the normal amplitude being 
tor motors, x-ray apparatus, etc.), it 10 to 20 microvolts, 
will be necessary to install the electro- With children the following standard 
encephalograph in a shielded room. It prevails : From birth to four years, there 

is recommended, however, that the elec- are frequencies varying from 1 to 4 per 

troencephalographic equipment he as- second; 4- to 6-per-second waves begin 



PSYCHIATRY 


453 


appearing in the third year; from four 
to seven years, there may be random 
slow waves, 4- to 6-per-second waves, 
and the beginning appearance of 8- to 
10-per-second waves; from eight to 
twelve years, the predominant frequen- 


slow or too fast waves for the given 
age group or by the presence of focal 
abnormalities. 

Abnormal EEGs — Abnormalities in 
the EEG are reflected primarily by 
a slowing in the cortical frequency. 
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cies are of the adult type, but 4- to 5- Changes of amplitude are of less impor- 
and 6- to 7-per-second waves may con- tance. The abnormalities noted in epi- 
tinue to appear. The interpretation of lepsy are as follows: 

EEGs in children is complicated by the Petit Mai — The electrical abnormali- 
normal appearance of the above men- ties associated with this condition vary 
tioned slow waves. Abnormality is indi- from spike wave formations to random 
cated by a predominance either of too slow activity. Whenever the spike wave 
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formation is seen, petit mal may be cliag- frequently seen around the periphery 
nosed. This type of activity may exist of cortical tumors. Focal brain dam- 
latently and only be evidenced after age, however, may be revealed by the 
hyperpnea. (Figs. 2 and 3.) appearance of diphasic spikes. The ap- 

Grand Mal — This condition may be pearance of any of these above waves 
reflected in the EEG by the presence in one specific lead may be construed 


C ran io pharyngiom-a 
C.C. 14yrs. 12962 

IOO/jv f ^S&c. 



Fig. 7. 


of very slow 3- and 4-per-second waves, as evidence of focal changes. The EEG 
or by random sharp waves, or very fast in cases of brain tumor is shown in Figs, 
activity, or by random slow waves. 5, 6, and 7. Postencephalitic changes are 
(Fig. 4.) illustrated in Figs. 8 and 9. 

Focal Brain Changes — Irregular The EEG should be looked upon as 
slow waves, 1 and 2 per second, are an aid in neurological diagnosis. Nega- 
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tive findings can be expected in manic of an inconstant variety. There is no 
depressive psychosis, schizophrenia, in- pattern in the EEG that indicates the 
volutional melancholia. Normal tracings nature of the disease process except the 
are also obtained in the mentally defi- spike wave formation seen in petit mal 
cient and in patients suffering from epilepsy. In all other instances, the elec- 
migraine and psychoneurosis. trical activity has to be interpreted in 

Behavior Disorder , Postencephalitic 
M.C. I5yrs. 13176 

loq^v [ , lsea -, 

IF 


PR ''V* / w'V /v 
L2 


2P 


PO //\/^/VVV^VvA wvVA/■ < '^r' v ^^ 

Fig. S. 

Positive tracings are seen in epilepsy, the light of the history and clinical find- 
craniocerebral injuries, space-taking le- ings. In every instance, however, in 
sions, and in infectious and degenerative which abnormalities are detected, the 
processes. About 20 per cent of children EEG will reveal whether this cortical 
or young adults suffering from behavior abnormality is focal or whether it is 
disorders will also show abnormalities generalized. 
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NARCO ANALYSIS 

Herbert Freed, M.D. 


Editor’s Note — Treatment in Psy- 
chiatry leaves much to he desired. Dr. 
Freed has presented a reviezv of some 
of the most important nezv approaches 
to the therapy of these baffling conditions. 

The term narcoanalysis was first de- 
vised by Horsley in 1936 for the technic 
which utilizes a narcosis artificially in- 
duced by a barbiturate for the express 


purpose of facilitating the analysis of a 
patient’s mental content. More recently, 
Grinker and Spiegel, 1 of the Army Air 
Forces, have applied the term narco- 
synthesis to this therapeutic process after 
modifying the procedure and investi- 
gating its psychodynamic aspects. They 
say that under a state of seminarcosis 
induced by intravenous sodium pento- 
thal, a barbiturate, the patient is able to 
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live through his traumatic battle experi- 
ences. Under this treatment, the patient 
seems to synthesize, to put together the 
fragmented emotions and impressions 
connected with his experience, thus con- 
structing a memory which corresponds 
almost completely with the original ex- 
perience. Freed from the impact of the 
immense forces of the repressed emo- 
tions, the patient restores contact be- 
tween the powerful inner emotional 
drives and the world of reality. 

Anesthetics have been used to aid 
psychotherapy for many years. The dis- 
covery of the barbiturates, however, 
introduced a particularly useful group 
for psychotherapeutic work. Horsley, 
Grinker and Spiegel and others feel 
that the site of action of sodium amytal 
and sodium pentothal is the midbrain, 
particularly the hypothalamus. For this 
reason it is concluded that narcoanaly- 
sis or narcosynthesis thus differs from 
hypnosis in its psychophysiology. Cer- 
tainly there are side effects, such as dis- 
orientation and drowsiness with confu- 
sion, which are not seen in the routine 
use of hypnosis. 

The drugs of choice are sodium amy- 
tal and sodium pentothal. Grinker and 
Spiegel prefer the latter because the 
induction period is shorter and the dura- 
tion of the effect is less prolonged. The 
dosage required for a satisfactory nar- 
cosis for either drug is the same, 0.25 
to 0.5 gm. Alcoholics and patients with 
marked anxiety may take up to 1.0 gm. 
With the understanding that the patient 
has been psychologically prepared for 
the treatment, the drug is injected into 
the antecubital vein usually at the rate 
of 0.06 gm. (1 grain) per minute, while 
the patient is asked to count backwards 
from the number 100. When the speech 
becomes changed, usually thickened, 
often slowed, and perhaps before the 


counting becomes confused, the injection 
is discontinued. 

With a satisfactory level of narcosis, 
the patient will usually begin to speak 
spontaneously and he is allowed to pro- 
ceed without interruption. Sometimes, 
however, the therapist suggests a certain 
topic, or tries to take the patient back 
to a particular age period, etc., just as in 
hypnoanalysis. Statements made to the 
patient should be short and simple with 
clear diction. The usual duration of such 
a treatment is about an hour. 

Brenman and Gill 2 have recently pub- 
lished a monograph on hypnotherapy 
which adequately summarizes the gen- 
eral opinion on the use of drugs to pro- 
duce the hypnotic state. They say : 
“This is usually a variety of the ‘sleep- 
ing method,’ the only difference lying 
in the fact that chemical means are em- 
ployed in order to induce hypnosis when 
verbal methods have failed, or simply to 
accelerate it.” 

It should be noted that Grinker and 
Spiegel include in their procedure of 
narcosynthesis the aim to aid the pa- 
tient in reliving his traumatic battle 
experiences. This is the equivalent of 
abreaction, the dynamic process which 
can take place in any type of neurosis 
and at any time when there is a reliving 
of repressed effect. While this is the 
term Freud applied to a very vital aspect 
of psychotherapy, Aristotle was aware 
of its value and used the concept of 
catharsis in connection with the release 
of pent-up emotions in an anesthetic 
experience. 

Brenman and Gill observe that this 
“abreactive method,” which has been 
used extensively in World War II, has 
usually been brought about by drugs 
rather than by the verbal methods of 
hypnosis ; this is what is ordinarily de- 
scribed as narcoanalysis. In narcosyn- 
thesis the therapist takes a very active 
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part in helping the patient relive the 
experience, occasionally giving the in- 
citing stimuli and often giving reassur- 
ance and support to lessen the patient’s 
anxiety while he experiences again a 
harrowing memory which he now acts 
out. The therapist also reviews with the 
patient this experience when the latter 
is no longer under the drug’s influence. 
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Thematic Apperception Test 

The thematic apperception test known 
as the TAT is a method of investigating 
personality by analyzing stories which 
the patient is asked to “make up.” In 
order to limit the stories to certain 
fields, a series of pictures is used as 
stimuli. They are, for the most part, 
pictures of people: of different ages, of 
both sexes, in different situations. Every 
possible chance is allowed for the patient 
to identify with a hero in the stories. 
He is asked to tell about the picture, 
make up an antecedent to the situation 
and also an outcome ; and to describe 
(unwittingly, to the trained interpreter) 
his own feelings, strivings, fears, con- 
flicts, etc., while he is telling about the 
hero with whom he is unconsciously 
identifying. 

These pictures are deliberately made 
equivocal and unclear to allow more 
leeway for fitting the particular problem 
of the patient. 

This is a projective technic, “projec- 
tive” being defined in accordance with 
Freud’s formulation as the ascription of 
feelings and qualities of one’s own to 
other people as a defensive process, and 
without being aware of these phenomena. 


The basic technic of the test was first 
described in 1935 by Morgan and Mur- 
ray in their paper on “A Method for 
Investigating Phantasies.” In the past 
ten years, this test has steadily gained 
in popularity. The brief manual which 
accompanies the test* gives a satisfac- 
tory description of the purpose, admin- 
istration and analyses of the stories. 

At the present time it ranks with the 
Rorschach technic as the best of the 
projective methods. Indeed, in many 
ways the two are complementary. If 
one can say that the Rorschach test 
enables the examiner to determine the 
form of the psychological disturbance, it 
is safe to add that the TAT provides 
the content of the illness. Essentially, 
then, the former gives diagnosis while 
the latter supplies the psvchodvnamics. 
Murray states that “the subject leaves 
the test happily unaware that he has 
presented the psychologist with what 
amounts to an x-ray picture of his 
inner self.” 

The stories have been analyzed by 
different interpreters in varied manners. 
If one follows the system of “themas” 
described by Murray ct al. in their sig- 
nificant and provocative book, “Explora- 
tions in Personality,” one comes closest 
to what seems to he the most exact 
description of the personality to date. 
Tt is described in terms of forces, and 
delights the heart of one who feels that 
the goal of personologv is to picture the 
personality in terms as precise as those 
formulated by the physicist. 

PTowever, it must be appreciated that 
every projective technic is a subjective 
technic. That is, it is a method that 
requires “rigorously trained critical in- 
tuition.” Murray verv sagaciously says : 
“The future of the TAT hangs on the pos- 
sibility of perfecting the interpreter (psy- 

* Cards with Manual available through Harvard 
Univ. Press, Cambridge, Mass* 
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chology’s forgotten instrument) more 
than it does perfecting the material.” If 
the interpreter should project his own 
unconscious trends into his analysis of 
the stories, the conclusions could only 
be fallacious. On the other hand, if the 
subject becomes aware that he is identi- 
fying with a character in the picture, the 
responses usually have little value. Again, 
the subject may relate material that is 
obviously recalled from current moving 
pictures or books. This is not as reveal- 
ing as the unconventionalized response 
which makes it apparent that one is 
touching the vital dynamisms in one’s 
life. It can be deduced from this that 
the Rorschach technic has a vital place 
in dealing with subjects who present 
the last two complications. 

Harrison, who is enthusiastic about 
the complementary aspects of the Ror- 
schach test and the TAT, reports on a 
study of forty patients in the Worcester 
State Hospital. He did a “blind analy- 
sis” of these patients with a resultant 
validity of 75 per cent when the case 
history was compared with that formu- 
lated from the TAT responses. 

Jacques reported a very recent study 
on 100 soldiers in the Canadian Army. 
He makes the significant statement : 
“The material obtained from the TAT 
was validated clinically in the sense that 
it was checked against material obtained 
on interview, free association, hypnosis, 
narcoanalysis, and observation of be- 
havior in the rehabilitation program, 
and, most important, it was validated 
pragmatically from the point of view of 
usefulness in psychotherapy.” 

One of his conclusions was : “The use 
of the TAT is suggested ... as a psy- 
chotherapeutic agent, both in the uncov- 
ering of dynamics and in the direct use 
of the stories in helping the develop- 
ment of the patient’s insight into his 
problems.” 


These observations point up certain 
important aspects of this method. A 
valid report of the psychodynamics can 
be made without any additional history- 
being made available to the examiner. 
Secondly, the stories can be used as 
starting points for free association so 
that when the test is given by the psy- 
chiatrist (who already is cognizant of 
the pertinent data in the anamnesis), the 
means for accelerating therapy often be- 
comes apparent. 
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Hypnoanalysis 

Hypnoanalysis was probably born in 
the first World War when Hadfield 
used a combination of hypnosis and re- 
education to treat neuropsychiatric pa- 
tients. The aim in using hypnosis was 
to produce catharsis. He called the 
procedure “hypnoanalysis” and his re- 
sults were satisfactory. Subsequently, he 
began to utilize the same technic with 
neurotic civilians. His orientation was 
psychoanalytic as an attempt was made 
to trace the symptom back to early trau- 
matic experience. 

The pioneer who laid the groundwork 
for hypnoanalysis as it is practiced today 
was another psychoanalyst, Simmel, who 
combined the technics of psychoanalysis 
with those of hypnosis. He stated: “A 
combination of analytic cathartic hypno- 
sis with analytical conversations during 
the waking state, and dream interpreta- 
tion carried out both in the waking 
state and in deep hypnosis, has given 
a method which on *an average of two 
or three sittings brought about relief 
of the symptoms.” His description of 
the battle casualty who relived the 
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psychic trauma is very instructive, since 
Sirnmel recognised the importance of 
the adequate release of aggression and 
provided dummies dressed in soldiers’ 
uniforms on which the patient could vent 
his wrath. Not only was Sirnmel a pio- 
neer; he was also a prophet, for he said 
of the civilian neurosis: “An analytic 
cure of the entire personality by a short- 
ened and combined method will have to 
be reserved for the psychological clinic 
of the future.” 

One of the leading exponents of hyp- 
noanalysis is Lindner , 3 who in his book 
defines it as “a technic compounded of 
psychoanalysis and hypnosis.” As might 
be concluded, this could describe many 
variations of a combined procedure. 
Both Lindner and Wolberg, who have 
written the most recent book, “Hypno- 
analysis,” emphasize the period of train- 
ing the patient in hypnosis which initi- 
ates the treatment. The first week of 
five to six sessions should find the pa- 
tient receptive to the suggestion that he 
go immediately into a sleeping state. 
The attainment to the depth of somnam- 
bulism is desirable. (This training is 
similar to that described in many books 
on psychiatry.) 

Lindner states: “Toward the close of 
the second week a patient or subject 
should possess a number of accomplish- 
ments which are prerequisites for suc- 
cessful therapy or research. He should 
be able to enter a deep trance almost as 
soon as he is instructed to do so; he 
should be able to revert memorially to 
earlier periods of his life; he should 
be able to verbalize while in the trance 
state; he should be able to carry out 
suggestions for posthypnotic behavior, 
especially as these apply to recall or 
amnesia. By this time, moreover, he will 
have entered into a reciprocal rapport 
with the hypnoanalyst that will bear 


fruit in the work in which they will 
presently become engaged.” 

Much stress is laid on the avoidance 
of investigating the patient’s emotional 
conflict prior to this training period. The 
fear is that this may stir up increased 
resistance on the part of the patient to 
becoming readily hypnotizable. Indeed, 
the actual hypnoanalytic procedure fol- 
lows the next step which is the instruc- 
tion of the patient in the technic of free 
association. With the beginning of this 
treatment the patient is seen daily. He 
initiates the treatment session by free 
association. Lindner induces hypnosis 
“immediately upon striking the variety 
of resistance which does not originate 
from the transference.” Wolberg, on the 
other hand, always follows a brief period 
of free association with longer periods 
under hypnosis. In this latter period, he 
may make various hypnotic suggestions 
so that such technics as regression, dra- 
matization, and dream induction may 
be utilized. 

The induction of experimental con- 
flict, automatic writing, hypnotic draw- 
ing, crystal gazing — these, too, are listed 
as hypnoanalytic procedures. For the 
therapist, they constitute a formidable 
array of methods of circumvention in re- 
sistance. It is not difficult to induce the 
patient to dream, utilizing posthypnotic 
suggestion. However, it should be noted 
that the analysis of the dream should be 
made during the trance state and not 
afterward. In the same way it seems 
that automatic writing, hypnotic writing, 
and crystal gazing are understood best 
when the unconscious mentation of the 
patient is closest to the perception of the 
doctor and the subject — during the hyp- 
notic state. The induction of deep trance 
states, so that regression to an early age 
period occurs with the acting out of fan- 
tasies of actual psychic traumata, is not 
easy to attain except in certain subjects. 
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The induction of experimental conflict is 
an aid in promoting insight that seems 
to offer great promise. All of us are 
familiar with the production of experi- 
mental neuroses in animals. In 1935, 
Erickson produced an experimental neu- 
rosis under hypnosis in a patient which 
enabled him to recognize how the in- 
duced conflict applied to his chief com- 
plaint. The result was dramatically suc- 
cessful. Undoubtedly more use will be 
made of this technic in the future. 

It can be seen even from such a 
sketchy description of the treatment that 
the therapist uses a psychoanalytic orien- 
tation with hypnosis as an aid in over- 
coming resistance. Lindner feels with 
Stekel that analytic therapy should be 
short and intensive rather than long and 
drawn out as it often is with the usual 
psychoanalysis. He therefore states : 
"Hypnoanalysis should last no more than 
three or four months, the final month 
being devoted to reorientation, exposi- 
tion, and reeducation.” 

Wolberg 2 lists psychotic and prepsy- 
chotic individuals as subjects usually 
not suitable for treatment, although he 
gives a detailed account of the successful 
treatment of Johann R., who was con- 
fined to the chronic ward of a mental 
hospital with the diagnosis of hebe- 
phrenic schizophrenia. In addition, he 
feels that hypnoanalysis is not desirable 
in patients with character disorders of 
an extremely infantile dependent nature. 
Lindner is convinced that this therapy 
can be used in the psychopath and, if 
other workers should obtain equally sat- 
isfactory results, we have at last pre- 
pared the way for the solution of one 
of our most difficult psychiatric prob- 
lems. 

Discussion 

The dominant trend in psychiatry 
today is the drive to shorten psycho- 


therapy. Hypnoanalysis, narcoanalysis, 
and the thematic apperception test have 
in common this aim — to shorten treat- 
ment with the aid of a dynamic form of 
psychiatry. Hypnoanalysis and narco- 
analvsis are technics of therapy. The 
TAT is the diagnostic technic that gives 
a rapid insight into the forces acting 
both within the personality and without, 
from the environment. Thus we may be 
enabled to perceive the conflict which 
has brought the patient into treatment. 
If one can avoid putting the patient 
through these special treatment proce- 
dures, thus not arousing his resistance 
or anxiety, the therapy has been accel- 
erated markedly. 

Sargent has made the following apt 
comparison of the projective methods 
which “might be regarded as the legiti- 
mate children of two parents : A brilliant 
and daring mother, psychiatry, and an 
equally intelligent but more conservative 
father, academic psychology. . . . They 
have a promising future but have not 
overcome insecurity engendered by the 
fact that each parent is inclined to be- 
rate them for faults presumably inher- 
ited from the other.” This description 
readily applies to the utilization of hyp- 
nosis and drugs by the psychoanalyst. 
Freud states that “psychoanalysis . . . 
only began with my rejection of the hyp- 
notic technic” and for a long time there- 
after he and the psychoanalytic group 
avoided the therapeutic use of hypnosis. 
In the swing to a dynamic psychiatry, 
which depended upon free association by 
the patient with the therapist acting as 
a mirror and the patient gradually ob- 
taining an undistorted view of himself, 
the use of drugs as adjuvants was also 
disavowed. This view is best verbalized 
by Hadfield: “The use of the drug is 
a crude though sometimes necessary 
assault on so sensitive an organism as 
the mind, and in spite of its abreactive 
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value, often leaves the more basic moral 
problems unsolved.” Perhaps we are 
about to enter the era where we may 
successfully combine all of these meth- 
ods. At least not only is the organicist 
but the psychoanalyst also experiment- 
ing with methods which indicate the 
acceptance of the unity of psyche and 
soma. 

All psychiatrists have had the expe- 
rience of observing therapeutic changes 
following a diagnostic procedure, which 
may be an interview or one of the 
“objective” tests like the Bernreuter 
personality inventory. This experience 
is even more frequent with the use of 
the TAT. Indeed, it has been our ex- 
perience that it can be incorporated in 
the play technic with children. Adults, 
too, have been able to realize that their 
emotional difficulties and psychosomatic 
complaints can have underlying uncon- 
scious trends when these are objectified 
by recurrent themes in the stories they 
relate to the examiner. 

The author feels that specialized tech- 
nics can be practiced by one who has not 
had formal psychoanalytic training and 
that considerable benefit may be derived 
from their use. The book, “Men Under 
Stress,” by Grinker and Spiegel should 
be read by everyone interested in narco- 
analysis. It offers much more than a 
complete discussion of the use of bar- 
biturates in the war neuroses, with an 
abundance of case material. The civilian 
application is kept in mind and outlined 
with lucidity. We, too, have been par- 
ticularly eager to realize all of its poten- 
tialities for the neurotic civilian, and a 
preliminary report has been given on a 
selected group of cases. It was felt that 
the results were sufficiently promising to 
continue the work and make further 
reports. 

We unthinkingly turn to the use of 
the intravenous administration of bar- 


biturates because it is part of our routine 
medical training. With no more con- 
scious thought do we shrink from a 
procedure such as crystal gazing to 
which clings that aura of charlatanism 
or from the routine use of hypnosis 
which has been relegated to the arma- 
mentarium of the vaudeville entertainer. 

Wolberg’s book makes us revise such 
attitudes and is a good text for the nov- 
ice, while it sets a high standard for all 
who would widen the scope of dynamic 
psychiatry. 

Lindner has restricted his discussion 
to the field of the psychopath, thus lim- 
iting its appeal for the general prac- 
titioner. 

Jacque’s report would seem to be the 
best of the latest papers on the TAT. 
The confirmation of the findings by 
other clinical procedures is gratifying. 
Of course, the very thorough person- 
ality study of the group of volunteers 
at Harvard Medical School reported in 
Murray’s “Exploration in Personality” 
should be read by anyone desiring to 
check on the validation of test material. 
The forthcoming second volume of Rap- 
aport’s “Diagnostic Psychological Test- 
ing,” which promises to include a com- 
plete section on the TAT, should also 
be worth reviewing. 

In conclusion, it must be emphasized 
that the orientation is psychoanalytic 
throughout — with the understanding of 
the “unconscious” being paramount — 
but with the realization that “ego” psy- 
chology, formerly the stamping ground 
of the clinical psychologist, is now the 
domain of clinical medicine. 
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PSYCHOSOMATIC MEDICINE 

Louis H. Twyeffort, M.D. 


Diagnostic Methods and Treatment 
in Psychiatry 

In evaluating the incidence of “psy- 
chosomatic affections” over the past 
forty years, Halliday 1 emphasizes that 
they comprise many of the chronic re- 
curring forms of sickness, and that 
they “incapacitate rather than kill.” He 
brings attention to two little known 
“key” phenomena : Sex shift and age 
shift. Exophthalmic goiter, which nor- 
mally preponderates in females, has fallen 
from a ratio of 10 : 1 to. one of 7:1. 
Diabetes, which during the late nine- 
teenth century preponderated in males, 
in a ratio of 2 : 1, has become about twice 
as frequent in females. An opposite sex 
reversal has taken place in peptic ulcer, 
which prior to 1900 preponderated in 
females, whereas in 1940 it was nearly 
three times as frequent in males. 

In a careful analysis of morbidity sta- 
tistics, Halliday infers that in all the 
diseases showing an upward trend, “up- 
setting events” have been shown to be 
statisticallv significant as precipitating 
factors. These psychosomatic affections 
are distinguished by being causally asso- 
ciated with environment in its psycho- 
logical aspects. On the other hand, it 
has been observed that war, in that it 
provides a common objective and dimin- 
ishes social disintegration, might be ex- 
pected to modify the incidence of some 
of these illnesses. This expectation is 
borne out by the definite decline in Brit- 
tain, during both World Wars of exoph- 
thalmic goiter, suicide, and diabetes. 
Certain of the diseases which have in- 
creased in incidence show interesting 
interrelationships. “There is, for exam- 
ple, some kind of connection between 
psychoneurotic anxiety state, hyperthy- 


roidism, and exophthalmic goiter; and 
the trio of peptic ulcer, ‘fibrositis,’ and 
hypertension is commonly found as 
associated, alternating, or sequent affec- 
tions in the same individual, and the 
personality types of these disorders show 
certain corresponding characteristics.” 

On the other hand, the diseases show- 
ing a downward trend are distinguished 
by being etiologically associated with 
environment in its physical aspects — 
such as chlorosis and chorea. 

Halliday’s findings with regards to 
changes of sex incidence lead him to con- 
clude that diseases which preponderated 
in females during the late nineteenth 
century {vis., peptic ulcer, exophthal- 
mic goiter, and essential hyperten- 
sion) became increasingly manifest in 
males during the twentieth century, 
whereas the illnesses which preponder- 
ated in males ( vis., diabetes, suicide) 
became increasingly manifest in females. 
“This finding suggests, among other 
things, that the ‘personality type’ of 
males was becoming more feminine and 
that of females more masculine.” 

There is also evidence that a rising 
trend in the incidence rate (but not nec- 
essarily the mortality rate) of psycho- 
somatic affections is accompanied by a 
retrogression of the age peak, i. e., of 
the age of maximum frequency towards 
the younger age groups, and, conversely, 
a falling trend is accompanied by the 
age peak receding towards the older age 
groups. Such correlations would tend to 
suggest that certain illnesses “represent 
a function of the historical era and of 
the social setup in which persons happen 
to live and physicians to practice.” 

Narcolepsy — Although true narco- 
lepsy has in the past been usually viewed 
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as due to organic causes, discoverable or 
latent, there have appeared within the 
past few years several articles by differ- 
ent investigators supporting the thesis 
of a psychogenic motivation for many 
of these attacks. Langworthy and Betz- 
present six carefully studied cases, and 
advance the hypothesis that narcolepsy 
represents “a personality reaction to an 
emotional issue,” and view the etiology 
as entirely psychogenic. 

Spiegel and Oberndorf 8 report one 
case studied intensively over a period of 
two years, which presented many of the 
mechanisms which relate this manifesta- 
tion to a true neurotic genesis. This 
woman, aged forty-nine, evidenced brief 
periods of compulsive sleep as well as 
longer periods lasting up to thirty-six 
hours. She also gave evidence of hypna- 
gogic hallucinations, cataplexy, polydyp- 
sia, as well as right-sided motor and 
sensory hysterical symptoms. No psy- 
chological conflicts were discoverable 
during the first year of hospital observa- 
tion, even when hypnosis was resorted 
to. The first clues to her intense under- 
lying emotional conflicts were indicated 
through terror dreams and no improve- 
ment was observed until confessional 
catharsis occurred. When eventually the 
nature of some of her conflicts became 
evident, transient attacks of sleep would 
be precipitated by having her consider 
some of the known distressing conflicts. 
Eventually, under tremendous emotional 
tension, she revealed an extremely trau- 
matizing psychosexual situation to which 
she has been exposed for over thirty 
years centering around incestual rela- 
tions. Following this final revelation, all 
her hysterical symptoms immediately be- 
came less severe and her attacks of 
narcolepsy cleared completely. 

These authors emphasize the fact that 
the mechanism of falling asleep to evade 
difficult situations is a well-known re- 


action. During catharsis, the patient’s 
tendency towards drowsiness served as 
a valuable inverse indicator of the extent 
to which she was unburdening herself. 
Only as the somnolent tendencies as well 
as the conversion symptoms began to 
disappear did this woman display any 
strong conscious feeling of guilt about 
her past life situation. “The awareness 
of guilt and the attacks of narcolepsy 
seem to have been reciprocally antag- 
onistic to each other.” These authors 
compare psychogenic narcolepsy as a 
symptom with the well-known dynamic 
purposefulness of other true conversion 
hysteria symptoms, that of unconsciously 
satisfying forbidden wishes without the 
individual experiencing conscious guilt, 
and simultaneously acting as a punish- 
ment for these wishes. 

Sleep Paralysis — Symptoms of hy- 
persomnia, narcolepsy, cataplexy, hypna- 
gogic hallucinations and sleep paralysis 
seem to be related phenomena. Sleep 
paralysis associated with combat fatigue 
has been repox-ted in a series of twelve 
cases by Van der ITeide and Weinberg . 4 
Sleep paralysis is defined as a stage in 
which consciousness is awake while 
motor functions are asleep. It occurs 
when the patient is just about to fall 
asleep, or on waking up. The patient is 
unable to move any part of the body and 
tends to react to this with intense anx- 
iety. This unpleasant condition may last 
from a few seconds to a few minutes. A 
touch may be enough to dissipate the 
reaction, though usually it disappears 
spontaneously. Although the symptom 
was precipitated by factors directly re- 
lated to combat, more extensive studies 
proved that the symptom was more spe- 
cifically related to the particular char- 
acter and personality conflicts of the 
patient. Although all these patients were 
suffering from an emotional disorder 
precipitated by combat, nevertheless they 
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presented the common element of being 
intensely disturbed by confusion as to 
their emotional direction. “None of them 
felt free to let himself go in one direc- 
tion or another, which would have 
caused him to be predominantly de- 
pressed, hostile, dependent or demand- 
ing. None of them was guided by one 
primary goal. These patients were out- 
standing for their indecisiveness and lack 
of goal-directed behavior. Part of their 
indecisiveness seemed related to a con- 
flict about their passive submissive sex- 
ual needs.” The authors postulate that 
the symptom occurs just prior to sleep, 
or on awakening, “in other words, at 
times when sexual urges are active, and 
controlled to a much lesser degree by 
the conscious restrictive or suppressive 
part of the personality.” 

Under psychotherapy, partial reinte- 
gration of the, personality led to the 
disappearance of sleep paralysis in sev- 
eral of these patients. 

Syncope — In discussing syncope as 
related to emotional stress, Romano and 
Engel 5 ’ 6 lay stress upon the existence of 
two quite different mechanisms involved 
in the loss of consciousness. The first 
type, vasodepressor syncope, is a vege- 
tative neurotic symptom in which certain 
disturbances in the circulatory dynamics 
occur as the physiological accompani- 
ment of the emotions of fear or anxiety. 
This type of reaction occurs most com- 
monly in males and is often a “first 
time” phenomenon. The premonitory 
symptoms are weakness, sweating, nau- 
sea, sighing respiration, yawning, pal- 
lor, falling blood pressure, changes in 
the cardiac rate and rhythm, and finally 
loss of consciousness if the individual 
does not lie down. An EEG taken 
during the period of unconsciousness is 
invariably accompanied by high voltage 
slow waves. Consciousness is restored 
in the recumbent position. The second 


type of reaction, hysterical fainting, ap- 
pears to be the substitutive or symbolic 
expression of an emotion, “an attempt at 
a partial release of a chronic unrelieved 
emotional tension in which loss of con- 
sciousness is not related to any demon- 
strable disturbance of circulation or me- 
tabolism of the brain.” It occurs most 
frequently in women. Loss of conscious- 
ness, which is usually abrupt, is not pre- 
ceded by the premonitory symptoms of 
the first type of reaction. There are no 
changes in pulse, skin color, blood pres- 
sure, sweating, etc. The patient may 
remain unconscious for seconds or hours 
and there are no changes in the EEG 
during the period of unconsciousness. 
Furthermore, loss of consciousness is not 
related to position. 

Emotional Factors and Diabetes 
Mellitus — Meyer, Bollmeier, and Alex- 
ander 7 have recently reported on two 
cases of diabetes mellitus treated by 
psychoanalysis while their diet and in- 
sulin requirements continued under very 
close clinical medical observation. Four 
to six quantitative estimations were car- 
ried out daily on sugar output in the 
urine. Both the patients developed their 
diabetes under the strain of an emo- 
tional conflict of striking similarity. Both 
subjects showed unusually strong tend- 
encies to receive and to be taken care of. 
Both patients retained an infantile de- 
pendent and demanding attitude and felt 
intensely frustrated. Their demands for 
attention and love were out of propor- 
tion to the reality situation of an adult 
and consequently were never adequately 
satisfied. Their response to such frus- 
tration was intense hostility. The dia- 
betes developed in both cases when these 
infantile wishes were frustrated by spe- 
cific experiences, and the sugar output 
decreased when they temporarily de- 
nounced their demanding attitudes, or 
when the patients indulged in passivity 



466 


PSYCHIATRY 


or self-pity. The hypothesis is advanced 
that “these food-demanding drives, under 
the condition when nobody is there to 
satisfy them externally, may turn to an 
autctplastic type of satisfaction in a meta- 
bolic process which mobilizes glucose 
out of the glycogen stores of the body.” 
An interesting correlation was the 
greatly increased sugar output during 
the night (independent of the carbo- 
hydrate intake) following vivid dreams 
characterized by high sexual tension and 
aggressiveness. The authors feel that 
their interpretation is in conformity with 
recent experimental findings that in cer- 
tain cases of diabetes the rise of the 
sugar level is dependent not on failure 
of sugar utilization, but on excessive 
sugar mobilization. In both cases, the 
outbreak of diabetes occurred coinci- 
dentally with the tense emotional frus- 
tration which arose in relation to intense 
frustration on a psychosexual plane. In 
these two cases, blood sugar levels 
showed tio clear correlation with emo- 
tional changes. On the other hand, the 
urinary output of sugar showed very 
definite correlation. A high sugar out- 
put in the urine appeared correlated with 
inhibited or repressed sexual tensions 
associated with increased repressed in- 
tense hostility, unexpressed either in 
word or deed. Low urine sugar levels 
coincided with predominant attitudes of 
self-pity and self-indulgence and when 
the intense desires to be fed or taken 
care of were being met by external cir- 
cumstances. One case was able to com- 
plete analysis successfully, solved his 
major emotional problems, overcame his 
sexual immaturity, and married happily. 
Over a period of five years, his urine 
has remained sugar-free. 

Bronchial Asthma and Affective 
Psychoses — Several authors have com- 
mented on the apparent antagonistic 
relationships between asthma and manic- 


depressive attacks. Also it has been 
reported that patients suffering from 
bronchial asthma may present certain 
particular personality characteristics. 
Rerman s reports two patients who had 
suffered from asthmatic attacks for years 
and later developed manic-depressive ill- 
ness characterized by acute depression. 
In both, the asthmatic symptoms dis- 
appeared during the course of the de- 
pression. Following electroshock, rapid 
remission was obtained but simulta- 
neously, with recovery from the psycho- 
sis, the asthma returned in each case. 
No change in environment or alteration 
in exposure to allergens could be held 
accountable for the return of the asth- 
matic symptoms. The author reempha- 
sized the conjecture which other experi- 
menters have in the past advanced, 
namely, that both phenomena, manic- 
depressive attacks and asthma, may be 
manifestations — one more psychic, the 
other more somatic — of the same under- 
lying psychic constellation, suggesting 
the apparent inability for asthma and 
manic-depressive attacks to coexist. 
Kerman’s personality studies of his 
patients present the characteristics else- 
where described of the cyclothymic dis- 
position, tending to mood swings and 
associated with paranoid features, much 
repressed hostility, and self-punishment 
drives. There is suggested an apparent 
antagonism between affective and aller- 
gic disorders. 

Cerebral Metabolism in Patients 
with Depression — Himwich et al. Q re- 
cently studied the cerebral metabolism 
in patients with depression by punctur- 
ing the internal jugular vein. Arterial 
blood was collected from the brachial 
artery. Blood samples were analyzed for 
oxygen and sugar. Thirty-three patients 
with depressive psychoses were studied. 
Examinations were made while patients 
were depressed as well as after recov- 
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ery as a result of electroshock therapy. 
The average value of the cerebroarterial 
venous oxygen difference was the same 
as for normal subjects. Cerebral blood 
flow showed apparently no change. The 
arterial venous glucose difference showed 
normal findings. Their conclusion is that 
the cerebral metabolic rate is normal in 
depression. 

Emotions and Blood Chemistry — 
Diethelm, Doty, and Milhorat 10 have 
continued their investigations aimed at 
whether a relationship can be established 
between substances in the blood having 
adrenergic and cholinergic properties 
and specific emotional reactions. The 
findings demonstrate that during some 
specific emotions the blood contains fac- 
tors that can affect the isolated duo- 
denum of the rabbit in a similar way as 
does epinephrine or acetylcholine. Men- 
struation did not seem to affect the re- 
action. Anxiety, resentment, and anger 
are accompanied by definite adrenergic 
factors; tension and possibly fear with 
cholinergic factors. The authors empha- 
size that the results of such experiments 
are frequently difficult to analyze be- 
cause often one is dealing with a com- 
bination of emotions which may each be 
of varying intensity and at other times 
subjected to intense repression. Distinct 
or pure emotions are infrequently en- 
countered. When no disturbing emo- 
tions, such as anxiety or tension, were 
present, no changes occurred in the 
tracings. 

EEG and Psychoneuroses — Al- 
though the electroencephalographic 
values for each patient with psycho- 
neurosis are all within the normal range, 
yet the distribution of the particular 
data is not that of the normal population. 
Brazier, Finesinger, and Cobb 11 have 
reviewed the EEG’s on 100 psycho- 
neurotic patients, comparing them with 
those of 500 normal adults. The rhythms 


are all within the normal range, and 
there is no abnormal wave formation or 
delta activity or wave and spike pat- 
terns. The most striking finding in the 
study is the bimodal distribution of 
dominant frequencies in the psycho- 
neurotic group. The incidence of beta 
activity (18.0 cycles and over) was 
higher in the psychoneurotic group than 
in the normals. Anxiety neuroses had 
a normal distribution curve for domi- 
nant frequencies, but in a range faster 
than normal (11.2 as against 10.6 for 
normal). 

Glycine in the Treatment o£ De- 
pression — Good results are reported by 
Weinberg 12 in the treatment of mild 
depressions with amino acetic acid 
(glycine). Inasmuch as anorexia is a 
frequent early symptom, the lowering 
of serum protein may ensue. Restora- 
tion of the nitrogen balance also acts as 
a stimulant in increasing the patient’s 
appetite. Glycine in the form of elixir 
amino acetic acid was used. The dos- 
age was never higher than 6 gm. of 
glycine a day. Improvement, when it 
occurred, was noticed in a few days’ 
time. Most of the nineteen cases treated 
recovered, some showed improvement. 
Two cases of involutional melancholia 
showed no benefit. 

Insulin Treatment of Schizophre- 
nia — The effectiveness of insulin shock 
therapy in the treatment of schizophre- 
nia has had to be reevaluated through 
the ten-year interval since its introduc- 
tion in this country by Sakel in 1936. 
Originally, Sakel reported a remission 
rate of 88 per cent in treated cases with 
a duration of illness of less than six 
months. Gralnick 13 recently published a 
seven-year survey of insulin .treatment 
in schizophrenia. He referred to Bond 
and Rivers’ (1942) five-year survey, 
which showed that although the imme- 
diate remission rate was 55 per cent, it 
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tended to level off to about 33 per cent 
in the second to fourth year after treat- 
ment. Gralnick’s figures constitute the 
six-year follow-up of 554 treated cases. 
Of the 317 (60 per cent) patients pa- 
roled in 1937, 73 per cent were back in 
the hospital six years later. The success 
of the treatment, in terms of duration 
of parole, depended neither upon an in- 
creased number of treatments, nor on 
a greater number of comas. In the 
author’s experience, although insulin has 
been of definite value in the treatment of 
schizophrenia, it has “by no means 
proved as effective as the early enthu- 
siastic reports had led one to believe.” 
Several findings stand out: 

1. Worth-while results are obtained 
only in cases of a duration up to one or 
two years, and possibly three years. 

2. Women respond better to the 
treatment than do men. 

3. Treatment causes quicker remis- 
sions. 

4. The age of the patient and the 
type of schizophrenia are not significant 
factors. 

5. The number of treatments given 
and the comas produced bear no con- 
stant relation to the results obtained. 

It is the author’s impression that if a 
patient does not show definite improve- 
ment by the time he has had twenty-five 
to thirty treatments and half as many 
comas, that he will not become suffi- 
ciently well for discharge from the hos- 
pital no matter how many additional 
treatments and comas he receives. Fur- 
thermore, good remissions can be ob- 
tained with as few as sixteen to twenty 
treatments and relatively few if any 
comas. In spite of the extensive knowl- 
edge of the physiological effects of insu- 
lin, the author reemphasizes the fact that 
the exact manner in which it works as 
a therapeutic weapon in schizophrenia 
is still unclear. Gralnick emphasizes that 


the psychological aspects of this drug 
type of therapy need much closer scru- 
tiny. He expresses the conviction that 
“it is not merely insulin hypoglycemia 
that counts, but the specific insulin treat- 
ment situation. The fact that principally 
cases of short duration do so well is 
understandable only from this point of 
view. These patients are close enough 
to reality to respond to the treatment 
situation.” 

Use of Sodium Amytal Narcosis 
as Prognostic Index of the Prospec- 
tive Effectiveness of Convulsive 
Shock Treatment — !n a study of forty 
cases, Clark ct al . t4 correlated the re- 
sponse of patients to intravenous sodium 
amytal with the eventual effectiveness 
of convulsive shock treatment (electro- 
shock, or metrazol, or both). A 10 per 
cent solution of sodium amytal was in- 
jected slowly, the total dosage varying 
from 0.2 gm. (3% grains) to 0.6 gm. 
(9 grains). Of the fifteen cases which 
showed a good reaction to sodium amy- 
tal, thirteen recovered or improved 
greatly following convulsive shock treat- 
ment, whereas all five of those respond- 
ing poorly did not recover. A good 
reaction to sodium amytal was consti- 
tuted by the patient showing definite 
improvement in at least three of the 
four spheres of behavior, speech, mood, 
and insight. The authors point out that 
sodium amytal injections may act as a 
decisive factor in deciding whether shock 
therapy should be attempted in patients 
in whom the usual diagnostic criteria 
(prepsychotic personality, type of onset, 
duration of illness, nature of symptoms) 
are equivocal. 

Shock Therapy Modifications — Al- 
though the proper use of curare has 
practically eliminated the danger of frac- 
tures occurring in electroshock therapy, 
nevertheless a sense of weakness follow- 
ing curare administration is alarming to 
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certain patients and at times results in 
their refusing to continue with therapy. 
In an effort to facilitate the handling 
of the resistive or apprehensive pa- 
tient, Brody 15 has introduced the use 
of sodium pentothal in conjunction 
with curare. This combination of drugs 
makes for adequate narcosis and relaxa- 
tion, reduces the risk of injury and oblit- 
erates postconvulsive excitement. So- 
dium pentothal acts more rapidly and 
for a briefer period than does sodium 
amytal. Whereas it produces excellent 
narcosis, nevertheless its relaxing effect 
is poor, and for this reason curare is 
used in conjunction with it. The rec- 
ommended procedure is: 300 mg. of 
freshly prepared sodium pentothal in 2.5 
per cent solution is injected intrave- 
nously in 30 seconds. Using the same 
needle, but another syringe, 0.45 mg. 
of curare per pound of body weight is 
injected slowly, taking a full minute. A 
few patients fall asleep, but most remain 
drowsy and cooperative. Four minutes 
after the injection has begun, the current 
is applied. Higher voltages or longer 
current time or both may be required. 
Prostigmine should be available as an 
antidote for excessive curare action. Sub- 
sequent doses of pentothal and curare 
may need modification, depending upon 
the depth of the narcosis and the strength 
of the convulsion at the time of the 
previous treatment. 

Electroshock Treatment of Acute 
Hysteria — Although reports on the use 
of electroshock therapy of the neuroses 
are increasing, there is little mention of 
its use in major hysteria. Feldman 
et al. 16 report its successful use in two 
cases of acute hysteria. The first case, 
a woman of twenty-nine, presented an 
hysterical paralysis of both lower extremi- 
ties, appearing as an aftermath to an 
automobile accident. Psychotherapy car- 
ried out in conjunction with sodium am- 


ytal narcosynthesis had proven ineffec- 
tive. She was given nine electroshock 
treatments and the paralysis cleared up 
gradually under this form of treatment. 
The other case was a clear-cut instance 
of sudden amnesia in a woman of thirty. 
Sodium amytal narcoanalysis was at- 
tempted several times without success, 
nor was any pertinent information elic- 
ited. Sodium pentothal narcoanalysis 
was likewise unavailing. During the five 
minutes immediately following the first 
electroshock treatment, the patient was 
able to recall her identity and other 
facts. The importance of psychotherapy 
in the complete treatment of these cases 
must nevertheless be strongly empha- 
sized. 

Electronarcosis — Although electro- 
narcosis has been studied experimentally 
in animals over the past forty years, it 
has only recently been introduced as a 
therapeutic measure in mental illness. 
Through the prolonged and continued 
application of an electric current to the 
brain, a controlled state of unconscious- 
ness is achieved, preceded by a modi- 
fied convulsion. Tietz et a/. 17 ’ 18 report 
on its use in forty-seven cases of schizo- 
phrenia. Each case had been ill less than 
two years. Most of the patients selected 
had predominantly paranoid features, al- 
though some were of the mixed type. 
A 60-cycle alternating current of be- 
tween 160 and 250 milliamperes was 
used. After thirty seconds, during which 
the patient has a tonic spasm, the cur- 
rent is dropped to 60 to 70 milliamperes, 
whereupon the patient usually shows 
clonic contractions. The return of respi- 
ration occurs at from 40 to 70 seconds, 
at which time an airway is inserted. At 
60 to 75 seconds, when breathing is re- 
established, 5 per cent carbon dioxide in 
oxygen (carbogen) is administered by 
means of an anesthetic mask. The cur- 
rent is then raised gradually (5 milliam- 
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peres per 15 seconds) until inspiratory 
stridor develops, if stridor disappears, 
the current is then slowly raised again 
to a maximum of 125 milliamperes at 
the end of 5 minutes. In some patients 
the narcosis becomes more superficial 
towards the end of 7 minutes. In this 
series, the treatments were limited to 
7 minutes. The patient is unconscious 
during the entire treatment, conscious- 
ness being regained within a few minutes 
after the current is cut. 

As after other types of shock treat- 
ment, slow waves in the EEG pattern 
were observed, lasting often for about one 
hour after electronarcosis. With repeti- 
tion of treatment these dysrhythmic pat- 
terns tend to persist, and in some indi- 
viduals the dysrhythmia persists after 
recovery. These alterations are less 
marked in patients kept on 10 mg. of 
thiamine chloride , and 50 mg. of nia- 
cin throughout the period of treatment. 

No frank fractures developed in this 
series. One case developed a mild com- 
pression of the anterior surfaces of two 
vertebrae without displacement. Cardiac 
arrest often of over 10 seconds’ dura- 
tion, due to vagus inhibition at the 
beginning of electronarcosis, may appear 
but is transient. Tachycardia may ensue 
as high as 160 per second, but appears 
to be without danger. Blood pressures 
reaching levels of between 190 and 260 
have been observed but have not resulted 
in any demonstrable harm. Lowering of 
heart rate and of blood pressure has 
occurred promptly on discontinuing the 
current. 

The majority of patients received be- 
tween sixteen and twenty-five treat- 
ments. Treatment is given three times 
a week for at least four weeks until the 
patient’s condition remains satisfactory 
for a week. Then two treatments are 
given the following week and a last treat- 
ment after one week’s interval. If after 


twenty treatments no improvement has 
been noticed, continuation appears to be 
without profit. The greatest number of 
treatments given to any one patient 
was thirty-nine. 

Of the forty-seven patients, nineteen 
achieved complete remissions with in- 
sight; seventeen achieved a social adjust- 
ment with a retention of some personal- 
ity defect ; five showed only slight 
improvement, and six remained unim- 
proved. Of the six failures, three were 
subsequently shown to have had previous 
attacks of schizophrenia and the other 
three showed marked hebephrenic fea- 
tures. A general improvement in the 
patients’ physical condition coincided 
with the mental improvement. 

In resistive patients, intravenous so- 
dium amytal was resorted to without 
interference with the treatment. 

The authors conclude that the results 
with electronarcosis in schizophrenia are 
definitely superior to those obtained with 
electroshock therapy and would view the 
therapeutic results with electronarcosis 
as approximating those of insulin shock 
therapy. 

Hypnosis and Suggestion — The 
phenomena of hypnotic suggestion have 
been further studied by Spiegel et a/. 10 
because of the eventual value of hypnosis 
in the testing out of basic psychogenic 
hypotheses and for the excellent oppor- 
tunity thus offered for the study of per- 
sonality development. The subject is 
“placed at arbitrarily suggested periods 
of his life history (his birthdays) and 
tested in each of these regressed age 
levels by various standardized psycho- 
logical procedures.” In any earlier age 
level, the subject does not appear to 
have access to memory, experiences, and 
capacities which he had acquired in life 
later than the suggested age level. This 
“hypnotic ablation technic” is very simi- 
lar to that of the experimental neurol- 
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ogist who ablates higher nerve centers, 
and thus releases the behavior qualities 
and activities of a lower neural level. 
The mental ages scored during the sug- 
gested regressed age level coincided very 
accurately with the so-called hypnotic 
age level. Using this technic, each age 
level was effectively studied for the qual- 
ity and degree of integration of the indi- 
vidual’s capacities for adaptation. 

Lipkin et al . 20 have presented some 
interesting observations on the effects of 
suggestion in the treatment of vaso- 
spastic disorders of the extremities. 
Many physical methods of treatment 
have been suggested in the past ( e. g., 
intermittent venous occlusion, papaver- 
ine, mecholyl, histamine, sympathetic 
nerve block, vitamin B fractions, suction 
pressure, tissue extracts, estrogenic sub- 
stances, etc.) . Many of these have proven 
of definite value, but the variability of 
the results in different clinics suggested 
the desirability of evaluating the role of 
possible coexisting psychological factors 
associated with these physical therapeu- 
tic measures. This point is of particular 
importance in diseases of the small ar- 
teries since their response to vasomotor 
impulses is strongly influenced by emo- 
tions. Using the type of apparatus em- 
ployed for iontophoresis and without re- 
course to verbal suggestion, the authors 
treated nine cases of vasospastic dis- 
orders with excellent subjective and 
some 'objective response in six of the 
cases. The patient was subjected to 
alternating “wet” and “dry” treatments, 
the apparatus being never turned on, or 
with a minimal current. On some occa- 
sions, isotonic saline solution muscu- 
lar injections were also employed. Skin 
temperature readings, using a Leeds and 
Northrup thermocouple, were recorded. 
It was discovered that in several cases 
prolonged vasodilatation lasting many 
hours was achieved merely through the 


suggestive effects of treatment, results 
equivalent to the effects of injected hista- 
mine, papaverine, or mecholyl. Objec- 
tive changes, such as altered capillary 
blood flow, also followed the use of sug- 
gestion. Relief of vasospasm over a 
period of several years was achieved in 
several cases. In at least two cases sub- 
jective improvement was present after a 
year of no further treatment. Prolonged 
vasodilatation, with hands becoming pink 
and dripping with perspiration, was ob- 
served for hours after treatment. The 
observations confirmed the fact that skin 
temperature may change rapidly under 
emotionally charged stimuli, and cold 
seemed sometimes less important than 
psychic trauma in precipitating acute 
spasm. Altered capillary flow occurred 
after suggestion in several instances. The 
authors claim that the results obtained 
with suggestion are comparable with 
those obtained by any reported method 
of treatment, excepting perhaps sur- 
gery. Nevertheless, they specifically em- 
phasize that they do not advocate the 
use of suggestion as a standard form of 
therapy in vasospastic disorders. Their 
findings emphasized the need for ade- 
quate controls in evaluating the thera- 
peutic results in vascular disorders in 
which spasm plays a part. 

Prefrontal Lobotomy — Commenting 
upon the fact that “anatomically, the 
normal brain in schizophrenia is one of 
the greatest mysteries of psychiatry,” 
Freeman and Watts 21 report on fifty 
cases that have been subjecetd to pre- 
frontal lobotomy from two to seven years 
previously. They mention that social 
adjustment is sometimes better at the 
end of five years than it is two or three 
years after operation. The word “recov- 
ery” is used with caution since “in 
undergoing prefrontal lobotomy the pa- 
tient may exchange one psychological de- 
viation for another.” But the resulting 
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deviation frequently interferes much less 
with his social adjustment. On the other 
hand, a number of patients who have 
remained unimproved or who have re- 
lapsed following lobotomy have shown 
much better results following a second 
more extensive operation. In determin- 
ing the likelihood of operative success, 
the emotional response of the patient is 
by far the most important criterion. 
Age, duration of disease, physical con- 
dition play only a negligible role. Emo- 
tional deterioration can best be judged 
by the facial expression and by the state 
of sympathetic tonus as manifested by 
pupils, pulse, and peripheral circulation. 
Favorable indications include excite- 
ment, resistiveness, stupor, destructive- 
ness, whereas docility, weakness, and 
true apathy are definite contraindica- 
tions. The authors remark: “While a 
patient is still fighting his disease, pre- 
frontal lobotomy offers a chance for 
relief.” 

The results of prefrontal lobotomy are 
best in the severe anxiety states, in the 
involutional depressions, in the excessive 
tension states. Schizophrenias present a 
more difficult problem in terms of like- 
lihood of success. The farther anterior 
the incisions are made, the less altera- 
tion there is in the behavior of the 
individual. Thus in schizophrenia, in 
order to successfuly abolish the emo- 
tional charge attached to the abnormal 
ideas, incision has to be made somewhat 
farther posteriorly to the plane of the 
coronal suture, but there then occurs an 
increasing attendant risk of severe dis- 
ability in the social adjustment of the 
patient. Accordingly in schizophrenia, 
a more extensive operation may be nec- 
essary if an incision in the plane of the 
coronal suture does not sufficiently im- 
prove the patient’s condition. Surgical 
convalescence from an extensive opera- 
tion is slow. The loss in initiative is 


especially notable, and the patient may 
be unable to care for himself for a month 
or two. 

Postoperativcly, the persistence of hal- 
lucinations and delusions is of little im- 
portance in estimating the chances of 
recovery. If the patient no longer is 
preoccupied with them, this is a good 
sign. Although a certain number of 
patients do not achieve social recovery, 
they are often helped to much better 
adaptation to the hospital environment 
as a result of the surgical procedure. Of 
the fifty schizophrenics reported on, 
more than half are usefully occupied, and 
less than one in five remains institutional- 
ized. Prefrontal lobotomy interferes 
relatively little with the individual’s in- 
tellectual capacity as measured by stand- 
ard tests. As the authors conclude: 
“Prefrontal lobotomy bleaches the affect 
attached to the ego and turns the pa- 
tient’s interest away from himself and 
towards the outside world.” Although 
pathological ideational processes may 
continue, they lack their emotional 
charge and therefore cause little concern 
to the patient. Emphasis is placed on 
prefrontal lobotomy as a procedure of 
last resort, but this does not mean that 
it should be delayed until emotional de- 
terioration has set in. 

Kindwall and Cleveland , 22 in report- 
ing on fifteen patients subjected to psy- 
chosurgery, make the observation that 
although the patient is not the same as 
before the mental illness, he is usually 
happier, more outgoing, and more at 
ease; often he is productive, and some- 
times even more productive than before. 
In many cases, however, the illness can 
only be said to have been arrested, not 
eradicated. Though happier and easier 
to live with, the patient is not as able or 
complete a person as before his illness. 
The fifteen cases reported presented a 
wide variety of symptoms, from appar- 
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ent psychotic deterioration to chronic 
nonpsychotic tension states. In each case 
the prognosis had been viewed as hope- 
less, and most of them had been hos- 
pitalized for many years. All but four 
had received one or more forms of shock 
therapy. One patient is gainfully em- 
ployed, five others are now living with 
their families, comfortable and socially 
acceptable. None of the fifteen was made 
worse and all showed some degree of 
improvement. The surgical dangers are : 
immediate or delayed hemorrhage, vis- 
ceral and thermoregulatory disturbance, 
postoperative pneumonia, infection, and 
inhalation of unswallowed food. An oc- 
casionally observed complication consists 
of edema, blister formation, and some- 
times tenderness and pain in one or both 
feet or legs, usually appearing during the 
month following lobotomy. The authors 
feel that the mental syndromes benefited 
by lobotomy are multiple and that the 
common factor effected by surgery is 
connected with the allaying of anxiety. 
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OCCUPATIONAL THERAPY 

Helen S. Willard, B.A., O.T.R. 


OCCUPATIONAL THERAPY 
IN THE RECONDITIONING 
PROGRAM OF THE U. S. ARMY 1 

Occupational therapy has been recog- 
nized as one of the three sections, to- 
gether with educational and physical 
reconditioning, of the total recondition- 
ing program which has been developed 
in the hospitals of the U. S. Army. 

The primary purpose of the recondi- 
tioning program was to accelerate the 
return to military duty of convalescent 


patients in the best possible condition. 
Failing this, the aim was to prepare the 
patient for return to civilian life in such 
a way that his readjustment would be 
as effective and complete as possible. 

Occupational therapy is defined as 
“that form of treatment characterized 
by assignment to purposeful physical 
tasks and prescribed by a medical offi- 
cer.” Its scope is fourfold: ( a ) Diver- 
sional therapy, which includes any avo- 
cational activities in which the patient 
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may indulge. These range from simple 
crafts and hobbies to music, photogra- 
phy, or motor mechanics. ( b ) Func- 
tional therapy, which is prescribed as 
directed exercise for the restoration of 
function of muscles and joints and toward 
the improvement of the general physical 
and mental condition. ( c ) Industrial 
therapy, which utilizes useful everyday 
work situations such as painting, sawing 
wood, or gardening. ( d ) Prevocational 
therapy, which includes prescribed ex- 
ploratory shop processes planned to de- 
velop aptitudes and interests in a specific 
occupation and so to serve as a basis and 
guide for further vocational training. 

Emphasis is placed upon the necessity 
for medical guidance and the employ- 
ment of properly trained and qualified 
occupational therapy personnel. 

Occupational Therapy for Physical 
Injuries 

In physical injuries there are three 
main disability groups : (a) Joint limita- 
tion; (&) muscle weakness; (c) inco- 
ordination. Treatment is based on the 
fundamental principles of physical treat- 
ment as applied in physical medicine: 

(a) Graded force for joint limitations; 

(b) graded resistance for muscle weak- 
ness; (c) muscle reeducation for inco- 
ordination. 

All treatment should be coordinated 
with physical therapy, beginning the lat- 
ter in as early a stage as possible, accom- 
panied by occupational therapy when 
active motion is indicated and then 
discontinuing physical therapy and in- 
creasing the graded activity and resistive 
motion of occupational therapy. Funda- 
mental posture principles are observed 
and it is the therapist’s task so to adjust 
the work that compensation or substitu- 
tion of uninvolved parts for the part 
being treated can be avoided save in 
cases of permanent disability, in which 


substitution is indicated. Fatigue must 
also be carefully watched. 

Accuracy of treatment in range and 
direction of motion, and the degree of 
physical exertion required, is achieved 
by adjustment of the position of the 
patient and the work and by special 
adaptations such as builtup tool handles, 
special pedal attachments for the bicycle 
saw, and spring resistance for looms, 
saws, or printing presses. Special equip- 
ment should, however, be considered 
merely a temporary expedient in grad- 
ing activity toward normal use of stand- 
ard equipment. 

The basic principle of occupational 
therapy in cases with limitation of joint 
motion is graded stretching. Due atten- 
tion must be paid to prolonged pain, 
increased or persistent swelling, loss of 
joint motion, and open lesions. Joint 
measurements should be made at regular 
intervals. 

In muscle weakness with central, cere- 
bral, or peripheral nerve involvement, 
graded resistance, with gravity elimi- 
nated by sling suspension of the injured 
part, motion against gravity, as in work- 
ing with arms raised high, or with out- 
side resistance, as in operating a press 
with spring attachments, is the basic 
principle of treatment. Muscle tests 
should be made at regular intervals and 
fatigue, overstretching and avoidance of 
injury to anesthetic areas should be 
carefully watched. Pollock 2 states that 
occupational therapy is particularly valu- 
able in treatment of nerve injuries be- 
cause of the long time required to effect 
recovery. Treatment should fulfil two 
requirements; first, that which hastens 
recovery ; second, that which is of bene- 
fit to the patient in the use of a part in 
which complete recovery does not take 
place. 

Incoordination should be treated by 
muscle reeducation, progressing from 
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motion of large muscle groups to train- 
ing in accurate single joint and combined 
motions. 1 

Thoracic Disorders — In the treat- 
ment of thoracic disorders, which result 
in joint limitation, muscle weakness in 
thoracic and shoulder areas and general 
body weakness, occupational therapy 
should provide: (a) Activity without 
increase of respiration. Example, fly 
tying which requires no shoulder motion. 
( b ) Activity with increase in respira- 
tion. Example , bicycle sawing, (c) 
Activity to increase muscle power and 
range of joint motion in secondarily in- 
volved areas. Example, gardening. Spe- 
cial attention must be paid to tempera- 
ture, fatigue, drainage, and substances 
irritating to the respiratory tract. 

Cardiac Disorders — Cardiac dis- 
orders require controlled activity to 
combat restlessness caused by anxiety 
and boredom. Activities should provide 
graded occupations ranging from bed 
work involving light finger motion only 
to ambulatory activity such as plant 
culture. 

Blindness — Blinded persons need 
training to develop tactile and kinesthetic 
sense and space perception. Activities 
such as typing, cord knotting, and weav- 
ing may be used to create a high stand- 
ard of precision in workmanship. Special 
precautions should be taken to familiar- 
ize the patient with his environment, to 
avoid excess of sympathy, and to empha- 
size independence. 

Treatment o£ Amputees — The pur- 
pose of occupational therapy in the treat- 
ment of amputees is to promote mental 
health as well as physical restoration. 
The psychological shock of the injury 
may be lessened by early treatment 
which aims to maintain good social ad- 
justment and to begin reeducation. Vari- 
ous crafts such as printing, carpentry, 
and model construction, and recreational 


activities such as darts and ping pong 
develop skill and dexterity and reestab- 
lish confidence. After the prosthesis has 
been fitted, work should be planned so 
that the patient learns how to manip- 
ulate his appliance and is guided, through 
his own efforts, to make the greatest 
possible use of it. The occupational 
therapy department should be a proving 
ground where the prosthesis may be 
tried out, observed, and checked under 
actual working conditions. 

In partial amputations of the fingers, 
the patient should work to increase mo- 
bility and power of the intrinsic muscles 
of the hand. Builtup tool handles may 
first be used and reduced in size as 
flexibility of the fingers improves. Clay 
modeling, leather tooling and lacing, 
typesetting, and fly tying promote co- 
ordination and skill. 

Learning to write again is one of the 
most important things in the treatment 
of amputations of the dominant hand. If 
the patient is taught to write with the 
remaining hand, daily practice is essen- 
tial. Large sweeping arm motions and 
easy rhythm should be emphasized with 
progression from blackboard to large 
sheets, ruled, then unruled, and so to 
ordinary paper. Practice should be inter- 
spersed with other more interesting ac- 
tivities. Letter writing should be encour- 
aged. Proper writing position should be 
maintained at all times. 

If the patient is to be taught to write 
again with the amputated arm, a cuff 
attachment holds the pencil in proper 
position. Writing is done by a rotary 
motion from the shoulder. The advan- 
tages of this cuff method are its natural- 
ness, ease, and speed of learning, and 
the maintenance of the patient’s thinking 
in terms of two-handed action. There 
may, however, be delay in starting re- 
education because of sensitiveness or 
other injuries to the arm. For short 
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forearm and upper arm amputations, or 
for shoulder disarticulations, the use of 
the cuff may be difficult or impossible. 

The use of bilateral crafts and activi- 
ties promote coordination. There should 
be special practice in the use of all the 
appurtenances of daily living such as 
eating utensils, door knobs, shoe laces, 
telephones, razors, and the like. 

Patients who have lost the secondary 
arm, that is, the alternate to that in 
which the handedness occurs, need par- 
ticularly to be given bilateral activities 
lest they use the normal hand to the 
exclusion of the prosthesis. Typing, 
woodwork, billiard playing, eating, and 
personal care develop normal use. 

Bilateral amputees need, primarily, 
treatment which will reestablish their 
independence. Adapted cuffs permit such 
patients in the preprosthetic stage to 
play ping pong, to turn pages of a book 
with a pencil held eraser end down, to 
hold eating utensils or tools. Skill in 
the use of prosthetic appliances will de- 
velop rapidly if the patient has had early 
experience which has encouraged him to 
practice and experiment. The main ob- 
ject is to foster morale and develop ease 
in everyday living but the patient must 
learn to do things in his own way and 
must master control of shoulder and back 
muscles, angle of hook and direction of 
approach. Special equipment and appa- 
ratus should be avoided if full independ- 
ence is to be attained. 

Additional handicap, such as partial 
or total loss of sight in the bilateral 
amputee, requires specialized training 
and individually designed apparatus. 
Raised margins on the paper serve as 
guides and facilitate writing. Develop- 
ment of coordination and skill must be 
emphasized and much depends upon the 
attitude and perseverance of the patient. 

For lower extremity amputees, a 
planned program of diversion is needed 


following surgery to promote the pa- 
tient’s mental wellbeing and adjustment 
to his handicap. The use of a floor loom, 
bicycle jig saw, or treadle printing press 
helps to strengthen muscles. Games such 
as shuffleboard, horseshoes, and bowling 
help to establish balance and gradually 
increase weight tolerance and proficiency. 
The teaching of correct use of the pros- 
thesis is handled by the physical therapy 
department but occupational therapy ac- 
tivities should supplement such training. 

An achievement chart provides objec- 
tive measurement of the patient’s ability 
to use the prosthesis, encourages wearing 
it at all times, and insures the satisfac- 
tory manipulation of it before the patient 
is discharged from the hospital. 

Occupational Therapy in 
Neuropsychiatric Disorders 

Barton 2 states that occupational ther- 
apy should be used at all points of treat- 
ment in military service from the forward 
echelon aid station to the last point of 
evacuation in the psychiatric section of 
a general hospital. As soon as the acute 
mental upset is allayed, the soldier should 
be directed to useful work in the interest 
of his group. Idleness leads to slacken- 
ing of morale and morbid introspection, 
whereas a concrete task to be performed 
releases tension and maintains morale. 

Occupational therapy must fit in as a 
part of the whole reconditioning pro- 
gram and must be based upon the per- 
sonality traits, cultural background, intel- 
ligence, aptitudes, and psychiatric clinical 
status of the individual. The goal must be 
concrete and clearly defined, the patient 
must have reasonably adequate means of 
achieving it, and must feel that he has a 
personal responsibility in so doing. In- 
consequential activities should be avoided 
by work calling for initiative, imagina- 
tion, and creative effort such as wood- 
carving, leather work, model boat and 
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plane building, fly tying, and block print- 
ing, which are recognized hobby outlets 
and offer effective means of arousing real 
interest. Painting, designing, newspaper 
editing and production, photography, and 
innumerable industrial activities may be 
graded in steps and may become acquired 
skills useful both in the Army and in 
civilian employment. It is advisable to 
provide different shops in which patients 
may be treated so that there may be 
segregation of cases needing a quiet, 
restful atmosphere from those who react 
better to active, robust projects such as 
carpentry, metal work, and printing. 1 

A well-lit room, approximately 30 x 
40 feet in size, is adequate for the care 
of about twenty-five patients. One quali- 
fied occupational therapist is necessary 
but she can utilize trained corpsmen or 
Red Cross assistants and thus make ade- 
quate service available for larger num- 
bers. One therapist and two assistants 
can supervise fifty patients daily in 
shifts of twenty-five each. Occupational 
therapy may be started anywhere and 
under all conditions with salvage mate- 
rial and a few tools, utilizing available 
assistants under supervision and guid- 
ance. A medical officer should organize, 
direct, and supervise the occupational 
therapy department. The trained thera- 
pist, provided by the doctor with a diag- 
nosis and treatment of objectives, can 
translate the doctor’s prescription into 
an activity which interests the patient, 
meets his needs, and brings about im- 
provement. 

Occupational therapy not only bene- 
fits the patient but promotes cooperation 
and a cheerful, friendly atmosphere which 
helps to maintain orderliness and disci- 
pline and to reduce destructiveness and 
the need of custodial supervision. 

The vast majority of neuropsychiatric 
cases in military hospitals are psycho- 
neuroses, especially the anxiety states 


resulting from combat and being returned 
from overseas. Immediate treatment is 
of the utmost importance in order to 
prevent aggravation of the symptoms and 
prolongation of hospitalization. Patients 
are given an active program of physical 
and educational reconditioning and occu- 
pational therapy. The atmosphere must 
be permeated with expectancy of recov- 
ery and the patient must realize that the 
program is prescribed as treatment, that 
he has a share in the responsibility of 
getting well, and that he must also con- 
tinue responsibility to the group. 

All of the various types of occupa- 
pational therapy activities apply in the 
treatment of the psychoneuroses. The 
choice of work projects for particular 
patients should be determined by an 
understanding of the dynamics of the ill- 
ness which the doctor interprets to the 
therapist. The work selected should 
meet a specific psychological need. Proj- 
ects such as radio work, wood and metal 
work, printing, motor repair, and busi- 
ness administration may promote corre- 
lation between occupational therapy and 
study interests. Purposeful activities en- 
courage acquisition of new skills and 
develop group interaction. 

Psychopathic personalities who adapt 
themselves poorly to the regimentation 
and team play required in the Army usu- 
ally adjust readily in the occupational 
therapy shop. Carpentry, radio, elec- 
tricity, automotive mechanics, printing, 
and graphic arts may uncover interests 
and aptitudes and develop a basis on 
which to build. Mental defectives stim- 
ulated by liberal praise and the effective 
accomplishment of short time projects, 
such as leather work, plastic crafts, 
metal work, weaving, or simple carpen- 
try, may be restored to society as useful 
though limited members. Psychosomatic 
disorders may be benefited by both di- 
versional and functional occupational 
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therapy and psychic barriers to recovery 
may thus be removed. Neurological 
problems such as posttraumatic condi- 
tions, complications of infections of the 
nervous system, and convulsive disorders 
require attention to both mental and 
physical factors. Graduated occupational 
therapy helps to improve function and 
to restore the patient’s confidence in his 
ability to perform useful work. 

In the treatment of the psychoses, 
occupational therapy serves to reestab- 
lish in the depressed patient feelings of 
personal value and achievement and 
stimulates outside interests. Arts and 
crafts are usually most acceptable and 
should consist at first of small units eas- 
ily achieved so that there is little chance 
for bewilderment or lack of concentra- 
tion and interest. Industrial work may 
be helpful and, at times, menial work 
may assist the individual who suffers 
from feelings of guilt and desires a 
means of expiation. There is need for 
constant guard against suicide. 

Excited patients may be best treated 
by industrial work, gardening, salvage, 
or construction jobs which give oppor- 
tunity for vigorous bodily exercise with 
sufficient space so as to avoid the fric- 
tion and irritations of close contact with 
other patients. 

Schizophrenic patients need stimulat- 
ing group activities such as the publica- 
tion of a news sheet, industrial work, 
or gardening, which may develop interest 
and initiative and serve to recall them 
from their dream world. Music and cre- 
ative art may give some patients great 
satisfaction and benefit. 

The paranoid individual works best 
alone; hence, individual work, especially 
with assignments of trust, such as work 
in the finance office, library, medical 
supply office, or as operator of the hos- 
pital public address system, may recre- 
ate a true sense of self importance. A 


high standard of excellence should be 
encouraged in hobby interests, art proj- 
ects, or job assignments. 

Diversional Handicraft Activities 1 
— Diversional activities comprise recre- 
ational interests such as arts and crafts, 
music, dramatics, and hobbies. They 
divert the mind from thoughts of illness, 
constructively utilize leisure time, stim- 
ulate interest, maintain morale and ini- 
tiative, and conserve good work habits. 

In the Army hospitals, the American 
Red Cross has provided for most of the 
diversional activities under the super- 
vision of the Occupational Therapy De- 
partment. All arts and crafts and allied 
handicrafts or activities, painting, car- 
tooning, clay modelling, wood carving, 
photography, music or dramatics, and 
many other projects have proven useful. 
Activities may be carried out in bed, 
ward, or shop with due regard to good 
posture, good lighting, avoidance of irri- 
tating materials or disturbance of casts 
or orthopedic apparatus and suitable 
selection of occupation for the individual 
patient. 

Industrial therapy 1 is defined as the 
use of an industrial assignment or work 
project for its therapeutic effect. It may, 
therefore, be used for both mental and 
physical needs to stimulate alertness, re- 
establish work habits, increase work tol- 
erance, combat effects of long hospital- 
ization, and exercise specific parts or 
the whole body. 

Employment under prescription in the 
utility shops, motor pool, laboratories, 
supply offices, or gardens gives the pa- 
tient opportunity to contribute to the 
maintenance of his own community and 
so to take the first step toward resump- 
tion of normal life. Placement in job 
assignments must be made with a clearly 
defined purpose and the patient should 
understand the relationship between thd 
work to be done and his recovery. Only 
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so long as the occupation benefits the 
patient does it continue to be of thera- 
peutic value. Close supervision is neces- 
sary to insure that such treatment does 
not deteriorate into cheap labor. All jobs 
must be analyzed, work standards set up, 
and patients assigned in accordance with 
their needs and abilities. Industrial as- 
signments may be connected with the 
educational program. There is oppor- 
tunity to explore aptitudes and interests, 
to coordinate shop work and classroom 
instructions, and so to provide a basis 
for vocational training for those whose 
handicap makes retraining necessary. 

In the military hospitals there has 
been great opportunity to develop a wide 
range of occupations as treatment meth- 
ods. There is no question that occupa- 
tional therapy should be practical and 
purposeful. Yost, 3 however, points out 
that curative value lies in anything in 
which one permits oneself to become 
truly interested. Interest is the keynote 
of effective occupational therapy treat- 
ment. While the tendency in military 
hospitals has been to use industrial ac- 
tivities because of their useful and mas- 
culine character, the fact should not be 
overlooked that the arts and crafts have 


been practiced by great painters, archi- 
tects, jewelers, and composers and are 
not considered effeminate occupations. 
The civilian hospital environment, of 
necessity, limits to a considerable extent 
the type of occupations which can be 
used. The problem is rather to interpret 
the treatment to the individual patient, 
so that he appreciates the reason for 
the activity used. Due account must be 
taken of the reactions of reluctance 
which the patient may show because of 
weakness and lassitude or because of an 
unspoken fear that his normal level of 
accomplishment may not be regained. 
The range of human interests is very 
wide; therefore, the tools of occupational 
therapy should be as varied as possible 
and should be adapted to the needs of 
the individual patient. 
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Anterior Chamber 

Metastatic Tumors — A case of meta- 
static carcinoma of the anterior chamber 
is reported. 1 This tumor involved the 
root of the iris, the ciliary body, the 
choroid, and the sclera. The metastasis 
followed radical mastectomy a year be- 
fore the onset of the ocular symptoms. 


Brucellosis 

Diagnosis and Treatment — Brucel- 
losis is often manifested by eye signs. 2 
The agglutination test is negative in 
most chronic cases. The test is valuable 
alone, only when it gives positive results 
in dilutions of 1:80 or higher. A weakly 
positive intradermal reaction is of the 
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same significance as a strongly positive 
one but it indicates a lesser degree of 
sensitivity and acts as a guide to the 
proper dilution of the vaccine to he 
used if this type of therapy is indicated. 
The test is made with 0.1 cc. of heat- 
killed vaccine prepared from the abor- 
tus strain only, in a concentration of 
2,000,000,000 organisms per cc. Brucel- 
lergin (a filtrate of the three strains) 
is less sensitive as an antigen. The 
reaction is read at the end of four days. 
In acute cases, sulfadiazine or sulfa- 
thiazole are not ctmative but helpful. 
If remissions occur, vaccine should be 
used to build up adequate resistance. 

Conjunctiva 

Conjunctivitis in the East — Treat- 
ment — Regular yearly epidemics of 
infective ophthalmias occur in Iraq, 
Palestine, and Egypt between May and 
December. 3 These cases are treated with 
silver , expression, and copper stick. 
Much blindness can he prevented by the 
routine use of sulfonamides in tra- 
choma. Keratomalacia due to vitamin A 
deficiency is seen in Karachi, British 
India, and is successfully treated by 
shark liver oil. The chief evidence of 
leprosy in the eye is the presence on 
the conjunctiva of nodules which extend 
into the cornea and are associated with 
iritis and iridocyclitis. For this condition 
intramuscular injections of chaulmoogra 
oil are given routinely. Epidemics of 
keratoconjunctivitis in rice-eating coun- 
tries are attributed to lowered resist- 
ance to virus infections due to a vita- 
min B complex deficiency. Severe cases 
of mucopurulent conjunctivitis are 
treated by the administration of M.B. 
693 tablets internally. Sulfacetamide 
in drop or ointment form is slightly 
less irritating than sulfanilamide paste 
which consists of sulfanilamide powder, 
20 per cent; cod liver oil, 40 per cent; 


paraffin molle, 40 per cent. Vitamin B 
complex (yeast tablets) or riboflavin by 
mouth or injection is of assistance in 
the treatment of epidemic punctate kera- 
titis. 

Gonococcal — A case is reported 4 in 
which gonococcal conjunctivitis did not 
respond to sulfathiazole administered lo- 
cally and by mouth but did respond 
promptly to penicillin. The penicillin 
was administered by the continuous in- 
travenous method, 120,000 units in 2000 
cc. of normal saline each day for two 
days and by the instillation of one drop 
of a solution of 1000 units per cc. every 
hour for twelve days. The condition im- 
proved within fifteen hours ; cultures be- 
came negative by the third day. There 
was no corneal involvement and no 
recurrence. 

Gonorrheal - - A case of gonorrheal 
ophthalmia confirmed by smear and 
culture in a male, twenty-two years of 
age, is described by Town. 5 Penicillin 
was administered intramuscularly 20,000 
units ever}' two and one-half hours the 
first day until 140,000 units had been 
given; 200,000 the next day; 140,000 
units the third day, i. c., a total of 
480,000 units. On the fourth day the 
eye became normal. No local antiseptic 
treatment was given but atropine was 
instilled daily. 

Tntraoculari.v — Seelig 0 reported a 
case of gonorrheal ophthalmia of fifteen 
days’ duration complicated by ulceration 
of the cornea which was arrested by 
intraocular injections of penicillin. A 
course of sulfathiazole and 200,000 
units of penicillin had been administered 
routinely. To begin with, 0.25 cc. (1250 
units) of penicillin was injected sub- 
con junctivally (with 0.06 cc. [1 minim] 
of 5 per cent procaine hydrochloride). 
This was repeated every fourth day for 
twelve days. At the same time, 0.18 cc. 
(3 minims) of a solution containing 
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500 units of penicillin per cc. was in- 
stilled every half hour as a “corneal 
bath” for two weeks. The infection 
cleared up and the two corneal ulcers 
healed after treatment with trichlora- 
cetic acid and atropine so that 20/20 
vision was obtained. 

Self -Indicted — Two cases of self- 
inflicted conjunctivitis are reported. 7 
The most important diagnostic points 
in this type of conjunctivitis are: Edema 
of the lower conjunctiva as contrasted 
with a normal appearing upper conjunc- 
tiva; a necrotic area in the conjunctiva; 
scanty discharge; epiphora, and unusu- 
ally rapid healing of the conjunctivitis. 

Ultraviolet Rays — It is pointed out 
that ultraviolet lamps used for disinfect- 
ing purposes in hospital nurseries, hos- 
pital wards, and operating rooms may 
cause conjunctivitis. 8 Rays may be re- 
flected from the lamp’s reflector or from 
walls or floors for a period of minutes 
or hours. Because the intensity of radia- 
tion is inversely proportional to the 
square of the distance between the point 
of the source and the irradiated surface, 
significant dosages of reflected rays can 
be avoided by controlling the distance 
over which the reflected light ihust travel 
and by directing all reflected and direct 
rays toward a ceiling of soft finish. 

Pterygium — Treatment — A modifi- 
cation and extension of the McReynoIds 
operation for pterygium is described by 
Staz. 9 He suggests : Subconjunctival 
injection of novocaine and adrenalin into 
the lower fornix as well as at the site 
of the pterygium; prevention of over- 
lapping of the conjunctiva of the upper 
limbus after transplantation of the ptery- 
gium; formation of a conjunctival flap 
to cover the raw scleral area and to lie 
along the limbus without encroaching 
on the cornea, to provide a vertical bar- 
rier to the recurrence of growth of hori- 
zontal vessels toward the cornea. 


Cornea 

Burns — Chemical — An improved 
method of treatment of chemical burns 
of the eye is recommended by Oaks. 10 
It is the procedure advocated by Pichler 
(Ztschr. f. Augenh., April, 1910) and 
by Middleton, 11 who performed repeated 
paracentesis of the anterior chamber. 
Paracentesis and drainage liberate aque- 
ous which is loaded with the chemical. 
This procedure is particularly effective 
if performed in the first hour or two 
after injury. It should be a standard 
procedure for every severe or even mod- 
erate burn of the cornea accompanied by 
tissue destruction or haziness of the 
cornea. 

In cases of burns by lime and lye, in 
which the cornea becomes white almost 
immediately, drainage of the anterior 
chamber should be instituted as soon as 
possible and repeated twice a day for 
several days, then once a day for three 
to five days longer. 

Dystrophy — Classification — Von 
der Heydt 11 approves of Bueckler’s 
classification (1938) of corneal dystro- 
phies. 

Fleischer’s type, “broekelige,” is a 
granular-disk form which begins as early 
as the fifth year and progresses until 
the thirtieth or fortieth year. Dystrophic 
changes occur within a central disciform 
area with a clear marginal border. The 
lesions resemble dried bread crumbs ; 
the opacities are situated in the areas 
of the interlamellar cement substance. 
The epithelium is rarely involved. This 
is the most common type of hereditary 
dystrophy. 

The Haab-Dimmer type of reticular 
dystrophy, “gittrige,” is a lattice-form 
composed of irregular double-contoured 
superficial glassy lines usually split at 
their ends. In some early cases there 
is relative sparing of the pupillary area. 
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The Groenouw type of macular dys- 
trophy, “fleckige-knotchen formige,” con- 
sists of spotted, sometimes nodular, lesions 
beginning early in the second decade as 
diffuse spotted, rounded superficial and 
deep cloudings, extending to the limbus. 
As they increase in number and density, 
they may become elevated and nodular 
and lead to blindness. 

Fuchs’ epithelial dystrophy is a chronic 
edema of the central part of the cor- 
nea. In old cases of Fuchs’ dystrophy 
and in glaucoma, the epithelium develops 
a chronic degenerative vacuole forma- 
tion which differs from Groenouw’s in 
that the lesions are fewer and the vas- 
cularization, which is present, surrounds 
the nodules but does not invade them. 

Keratoconus is considered a corneal 
dystrophy due to a congenitally weak 
central stroma. 

Erosion — Recurrent — Treatment — 
Recurrent erosion of the cornea usually 
follows even slight injury or abrasion of 
the cornea. 12 The recurrence is accom- 
panied by sudden onset of pain and tear- 
ing with no obvious cause. Chandler 
suggests a clinical division of the condi- 
tion into two types : the less common 
macroform and the more common micro- 
form. In the former, the corneal lesion 
is relatively large, the symptoms are pro- 
longed and severe, and attacks recur at 
long intervals. In the latter the lesion 
is small (1 to 2 mm.), it can be seen 
with a +4.00 D. lens in the ophthal- 
moscope, and the symptoms are mild 
but the attacks recur frequently. 

The microform is treated by introduc- 
tion of 10 per cent boric acid ointment 
into the conjunctival sac at bedtime. The 
macroform is treated by the removal of 
all loose epithelium, followed by scrap- 
ing and chemical cauterization of the 
denuded area. 

Insensitivity — Diagnosis — Accord- 
ing to Miller, 13 corneal anesthesia is 


practically pathognomonic of hysteria. 
Out of a series of fifty cases of hysteria, 
forty-seven had bilateral corneal anes- 
thesia. 

Keratitis — Interstitial — Nonspe- 
cific — Associated with Labyrinthine 
Disturbance — Four cases of nonsyphi- 
litic interstitial keratitis associated with 
vestibuloauditory symptoms are described 
by Cogan. 14 The interstitial keratitis 
was accompanied by vertigo, tinnitus, 
the nerve type of deafness and absence 
of labyrinthine function. The condition 
occurred in three young females and one 
male. The course of the disease is 
chronic and its cause is unknown. Syph- 
ilis, tuberculosis, mumps, influenza, and 
herpes zoster were excluded in this 
series of cases. 

Keratoconjunctivitis — Epidemic — 
The administration of convalescent- 
serum during the first few days of the 
disease is recommended for the treat- 
ment of keratoconjunctivitis. 15 The se- 
rum is difficult to obtain. Maumenee 
and his associates conclude that herpes 
simplex virus can produce a keratocon- 
junctivitis clinically almost identical with 
the epidemic form. Although the clinical 
picture and the cross immunologic re- 
actions of the two viruses are similar, 
they are considered separate entities but 
are probably of the same genus. Intra- 
nuclear inclusion bodies caused by the 
“E.K.” virus were demonstrated experi- 
mentally for the first time. Treatment 
with methylene blue for herpes and 
epidemic keratoconjunctivitis is valu- 
able in the early stages of these diseases. 
Removal of corneal epithelium by iodine 
or by trichloracetic acid is effective 
in herpetic keratitis except in cases in 
which the virus also is present in the 
conjunctiva. 

Epidemic — Treatment — Braley 16 
indicates that as in trachoma, pannus 
must be present so in epidemic kerato- 
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conjunctivitis subepithelial infiltration of 
the cornea must be present before a 
clinical diagnosis can be established. Be- 
cause the antibody titer can be found 
only long after the disease has run its 
course, the development of virus anti- 
bodies as a basis for diagnosis is of no 
value in making early diagnosis. The 
diagnosis is presumptive until corneal 
opacities develop. There are three stages : 
Edema and a foreign body sensation ; fol- 
licular conjunctivitis, pseudomembrane 
formation and lymphadenopathy asso- 
ciated with symptoms of involvement of 
the upper respiratory tract; and retro- 
gression of the conjunctivitis and the 
development of corneal opacities. 

Sulfonamide, penicillin and tyro- 
thricin are ineffective but intravenous 
convalescent plasma or serum, admin- 
istered before the fifth day of the dis- 
ease is most useful. In this series of 
cases, corneal opacities developed in all 
patients who were treated symptomat- 
ically, but in only one third of those 
patients who were treated with conva- 
lescent plasma. 

Transplant — Trephine — A simple 
technic for corneal transplantation is 
suggested by Green. 17 It is performed 
in the following manner: Outline the 
area to be grafted with a 4.1 mm. tre- 
phine blade and stain with fluorescein. 
Insert an intracorneal stitch in a pattern 
outside the circle outlined by the tre- 
phine and place it so that when tight- 
ened it makes a cross which covers the 
graft. Insert a 4 mm. blade into an 
automatic trephine and cut a trephine 
button from the donor’s cornea. Then 
substitute a 4.1 mm. blade and trephine 
the recipient cornea within the circle 
previously outlined with fluorescein. In- 
sert the graft into the defect, and draw 
the sutures tightly and tie. The slight 
swelling which follows produces close 


contact between the graft and tissues 
of the host. 

Ulcers — Corneal ulceration may re- 
sult from all kinds of bacteria, especially 
when the resistance of the cornea is 
reduced by previous general disease or 
exposed to occupational trauma. 1S Ulcers 
may be complicated by loss of vitreous, 
loss of lens, expulsive hemorrhage, and 
sympathetic ophthalmia. 

Treatment — Routine first-aid treat- 
ment of eye injuries in the Edinburgh 
mines consists of the use of 10 per cent 
solution of albucid and 1 per cent op- 
tochin ointment. If conjunctivitis is 
present, it is treated; if dacryocystitis 
is present, Toti’s operation or blocking 
of the lacrimal puncta is performed. To 
arrest infection, sera, vaccine, ionto- 
phoresis with opto chin, the use of 
extracts or lysates of the lacrimal 
glands, chemotherapy, caustics, radio- 
therapy and surgical procedures may be 
used. Sulfonamides yield good results. 
Subconjunctival injections of prontosil 
in y 2 cc. doses cure ulcus serpens. Ultra- 
violet irradiation of the ulcer for 
thirty seconds followed by irradiation 
for twenty to fifty seconds for three to 
five sittings yields good results. Al- 
bucid (30 per cent solution), iodine, 
phenol, 20 per cent zinc sulfur ate, 
or 0.3 per cent zinc sulfurate by 
iontophoresis, thermocautery, paracen- 
tesis, fistulization, conjunctival flaps, 
heat and artificial fever therapy are all 
useful. Ulcers produced by Morax- 
Axenfeld diplobacillus respond to zinc 
sulfate, mycotic ulcers to cautery and 
.scraping. For ring abscess, parenteral 
protein therapy is indicated. Herpetic 
ulcers respond to iodine and scrapings . 
Keratitis disciformis responds to zinc 
iontophoresis, iodides, heat and sub- 
conjunctival saline injections; Moor- 
en’s ulcer to local cod liver ointment 
or subconjunctival injections of cya- 
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nide. The use ot 50 to 100,000 units 
of vitamin A daily is advocated as well 
as a solution containing sulfonamides, 
atropine, and a local anesthetic. Henley 
obtained good results in bacterial ulcers 
by the use of x-rays. 

Evans 19 discusses the modern treat- 
ment of corneal ulcer. He points out 
that not only local but also general 
treatment is necessary. Local treatment 
includes rest (obtained by a firm band- 
age), oily drops or ointments, % to 1 
per cent cocaine for relief of pain, % 
to 1 per cent atropine in cases which 
present circumcorneal injection or iritis, 
and goggles or tarsorrhaphy in neuro- 
trophic and anesthetic ulcers of the cor- 
nea to prevent breaking down of the 
lesions. General treatment consists of 
proper diet and vitamins. 

Wounds — Repair Sutures — The rel- 
ative merits of corneal suture and con- 
junctival flaps used in the repair of per- 
forating corneal wounds are discussed by 
Crawford. 20 His conclusions are based 
on a series of thirty-four cases in which 
corneal sutures were used and thirty- 
four in which a conjunctival flap was 
used. He found that corneal sutures 
yield better results than conjunctival 
flaps. With corneal sutures, the wound 
edges are more firmly closed, the period 
of healing is shorter, scarring is mini- 
mal, and secondary infection is rarer. 
Suturing is the method of choice except 
when the edges of the wound are ragged 
or edematous or there is loss of corneal 
substance. 

Dark Adaptation — Testing 

Visual Function — Stimulation — 

Strychnine — The use of a new method 
of testing dark adaptation based on 
Purkinje’s phenomenon is reported by 
Kravkov. 21 He points out that visual 
function may be stimulated by strych- 
nine, 0.7 mg. by mouth or 1 cc. of a 


1 :1000 solution subcutaneously. Strych- 
nine has a stimulating effect on the dis- 
criminative power of the eye and the 
effect of the dose by mouth persists for 
about twenty -four hours. Benzedrine, 
0.02 gm., had a deleterious effect on rod 
vision. 

Drugs 

Cycloplegic — Dibutoline Sulfate — 
A new mydriatic and cycloplegic drug — 
for use in cases of hypersensitivity or 
idiosyncrasy to atropine and its deriva- 
tives is presented by Swan and White. 22 
It is a carbamic acid ester of the choline 
type chemically related to atropine. It 
produces paresis of smooth muscles in- 
nervated by the parasympathetic nervous 
system causing paralysis of the sphincter 
of the iris and the ciliary muscles but 
not of the dilator fibers of the iris. Its 
action may be enhanced by combination 
with epinephrine. A solution of 5 per 
cent dibutoline in distilled water has a 
/>H of 6.5. The duration of its effect is 
comparable to that of homatropine but 
it is more potent. Tt also has an anti- 
septic action. 

Digitalis — Intoxication — Visual 
Symptoms- -Six cases of intoxication by 
digitalis are described by Carroll. 23 The 
patients complained that objects ap- 
peared white as if covered with snow. 
They had positive color scotomas and 
other visual hallucinations but the visual 
acuity and fields were not affected. The 
visual disturbances disappeared in from 
three to seven days after discontinuance 
of the drug. There were no objective 
findings. 

The visual symptoms of digitalis in- 
toxication are not well known. The 
general symptoms which are central in 
origin are well known. They comprise 
anorexia, nausea, vomiting and diarrhea, 
slowing of the heart rate, depression or 
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excitement, headache, impairment of 
memory, confusion, or delirium. 

Penicillin — Bellows 24 states that 
penicillin is superior to the sulfonamides. 
Its effect is more potent on the staphylo- 
coccus and on other sulfonamide-resist- 
ant organisms and its bacteriostatic ac- 
tion is not inhibited by secretion or 
autolytic products. Moreover, penicillin 
has no adverse effect on regeneration 
of corneal epithelium. When given intra- 
venously, penicillin reaches the eyeball 
within fifteen minutes. Its concentra- 
tion in various tissues of the eye in 
descending order is: Extraocular mus- 
cles, conjunctiva, sclera, chorioretinal 
tissues and aqueous humor with only 
a trace in the cornea and vitreous and 
none in the lens. It has great penetra- 
bility when applied locally, producing a 
much higher concentration in the con- 
junctiva, sclera, iris, and aqueous humor 
than when given intravenously even in 
massive doses. However, for infections 
of the posterior segment, parenteral ad- 
ministration is necessary. Before treat- 
ment with penicillin, it is advisable to 
determine the sensitivity or nonsensitiv- 
ity to penicillin of the organisms in- 
volved by direct contact with penicillin 
in a test tube. If growth of the organism 
is not affected, treatment will be useless. 
Penicillin locally may be given as drops, 
corneal baths, or ointment. Subconjunc- 
tival injections are not necessary. The 
concentration of penicillin in solution or 
ointment is usually from 250 to 2500 
units per cc. or per gm. To be effective, 
drops must be instilled hourly. For 
hypopyon ulcer, a corneal bath, using a 
Barkan plastic lens or eye contact cup, 
is best. For anterior segment infections, 
ointment is best in a simple ointment base 
(U.S.P.). For treatment of the eyelid 
margins and the skin of the eyelids, the 
vanishing type of stearate base is better. 
Toxic effects after parenteral adminis- 


tration include fever, chills, thrombo- 
phlebitis, urticaria, headaches, flushing 
of the face, and pain in the muscles. Irri- 
tation following local application may 
result from impurity or from hypersen- 
sitiveness to the drug. Conditions which 
have been treated successfully with peni- 
cillin include acute and chronic infec- 
tions of the eyelids, especially blepha- 
ritis, and of the conjunctiva and cornea, 
sclera (episcleritis) and lacrimal sac 
(dacryocystitis), caused by the staph- 
ylococcus, streptococcus, gonococcus, 
and pneumococcus. For gonorrheal 
ophthalmia, penicillin is superior to sul- 
fonamides. Parenterally, penicillin was 
found ineffective in cases in which bac- 
teriologic factors were difficult or im- 
possible to determine and in inflamma- 
tory disease of the uvea, such as chronic 
uveitis, chronic exudative choroiditis, 
chronic iridocyclitis, and sympathetic 
ophthalmia. 

Activity — The activity of penicillin 
in conjunction with drugs commonly 
used in ophthalmic practice is discussed 
by Cameron. 25 Its effect was tested in 
association with atropine, physostigmine, 
epinephrine, cocaine hydrochloride, deci- 
cain (amethocain hydrochloride), argy- 
rol, and fluorescein on plates sown with 
staphylococcus H (Oxford). Cameron 
fotmd that argyrol with water inhibited 
the growth of the test organism as much 
as argyrol with penicillin ; none of the 
other drugs had any inhibitory action 
on the staphylococcus, and epinephrine 
inactivated the penicillin. 

Lamellae — The use of lactose lamel- 
lae in the conjunctival fornix, each con- 
taining 100 units of calcium penicillin 
is recommended in preference to peni- 
cillin drops because they can be kept at 
room temperature for as long as two 
months without deterioration. 26 

Method of Use — It is reported that 
an experimentally induced ectogenous 
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infection of the vitreous caused by a 
penicillin-sensitive strain of staphylo- 
coccus aureus was not arrested by intra- 
venous injections of penicillin. 27 Re- 
peated subconjunctival injections did 
arrest the progress of infection in four 
out of ten rabbit eyes and only a single 
intravitreal injection of 500 Oxford 
units halted the progress of the infec- 
tion in all eyes. Lower concentrations 
were only partially successful. 

Penetrability — The penetrability of 
penicillin into the eye is discussed by 
Sallmann. 28 His findings were as fol- 
lows : ( 1 ) With a solution of commer- 
cial sodium penicillin containing 5000 
Oxford units of penicillin per cc., the 
highest concentration was obtained in 
the aqueous by iontophoresis and in the 
cornea, iris, and ciliary body by pro- 
longed application of cotton packs. The 
lowest concentration in the aqueous was 
obtained by subconjunctival injection. 
(2) With a solution of 20,000 Oxford 
units of penicillin per cc., high concen- 
tration of penicillin was obtained in the 
cornea, iris, and ciliary body after the 
application of cotton-soaked packs and 
in the aqueous it was also higher than 
that obtained with the other methods 
tested. (3) Depletion of penicillin from 
the ocular tissues and aqueous was prac- 
tically complete eight hours after ion- 
tophoresis with a solution of sodium 
penicillin containing 5000 Oxford units 
of penicillin per cc. and after application 
of cotton packs saturated with a solution 
containing 20,000 Oxford units per cc. 
(4) After topical administration, only 
traces of penicillin were present in the 
lens and vitreous. 

Sulfonamides — -In discussing the use 
of sulfonamides in ophthalmology. Hill 29 
points out that in posterior segment 
infections, oral administration in ade- 
quate dosage and in anterior segment 
infections, topical applications alone or 


combined with oral administration are 
indicated. Adequate concentration of 
sulfonamides (except sulfanilamide) can 
be obtained in the cornea and sclera only 
by using a wetting agent, such as aerosol 
O. S. (0.2 to 1 per cent). Sulfonamides 
are useful for treatment of the following 
conditions : Trachoma, inclusion blen- 
norrhea, catarrhal conjunctivitis, actino- 
mycosis, serpent ulcers, cellulitis of the 
eyelids and orbit, endophthalmitis, pan- 
ophthalmitis, and occasionally sympa- 
thetic ophthalmia. Sulfonamides are 
effective in infections caused by the 
staphylococcus, influenza bacillus, colon 
bacillus, and the gonococcus. 

Eye 

Herpes Simplex — Malaria — Ac- 
cording to Chamberlain and Bronson, 30 
the incidence of dendritic keratitis among 
a group of malaria patients was 1 in 
every 188 new patients and in a non- 
malarial group 1 in every 1100. Less 
than 1 per cent of the patients admitted 
for malaria developed herpetic keratitis. 
Local applications of sulfadiazine powder 
promoted rapid healing in five cases of 
dendritic keratitis. 

Herpes Zoster Ophthalmicus — A 
case of total herpes zoster of the ophthal- 
mic, maxillary, and mandibular divisions 
of the trigeminal nerve was associated 
with involvement of the geniculate gan- 
glion and the vestibular portion of the 
eighth cranial nerve. 31 Herpes zoster 
ophthalmicus is rare; herpes zoster of 
the ophthalmic, maxillary, and mandib- 
ular divisions is much rarer. The author 
found optic neuritis in four out of six 
cases. Treatment comprises intramus- 
cular injections of posterior pituitary 
solution (0.5 to 1 cc.) or of sodium 
iodide (10 cc. of a 20 per cent solution) 
repeated on the second, fourth, and sev- 
enth days (Sidlick) ; heavy doses of 
vitamin B complex and vitamin E; 
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diphtheria antitoxin ( 5000 units, every 
other day) ; injection of convalescent 
serum (200 to 400 cc.) ; whole blood 
(5 to 10 cc.) into the gluteal region 
every other day combined with thiamine 
hydrochloride (25 mg.) twice weekly 
for six injections; and smallpox vac- 
cine. Postherpetic pain may be treated 
with roentgen irradiation of the gas- 
serian ganglion and pons, high voltage 
rays to the back in the region of the 
posterior nerve root, injection of alco- 
hol, or section of the sensory posterior 
root and section of the spinothalamic 
tract. 

Multiple Sclerosis — Symptoms — 
The early ocular symptoms of multiple 
sclerosis are described by Veasey. 32 
Pain on movement of the eyes, “blotchy” 
interrupted slow vision which changes 
from time to time with or without con- 
traction of the visual fields, the presence 
of central or paracentral scotoma and 
retrobulbar tenderness are suggestive of 
the earlier stage of multiple sclerosis. 
Classical symptoms which usually de- 
velop at a later period confirm the 
diagnosis. 

Ophthalmia Neonatorum — Treat- 
ment — According to Sorsby and 
Hoffa, 33 the results obtained with sul- 
fonamides in ophthalmia neonatorum 
are as good as those obtained with peni- 
cillin. They treated eight cases by in- 
stillation of a solution of 500 Oxford 
units of penicillin, introducing one 
drop every hour the first day, and one 
drop every two hours subsequently. 
Only three of these cases were cured. 
They treated seven cases with a solution 
of 1000 units per cc., using the same 
method in three cases, instilling a drop 
every half hour the first day and every 
hour subsequently. Four of these seven 
cases were cured. In ten cases in which 
a solution of 1500 units per cc. was 
instilled every half hour the first day 


and every hour subsequently, six cases 
were cured. In twenty-two cases in 
which a solution of 2500 units per cc. 
was used every half hour for the first 
three hours, then every hour for twenty- 
four hours and subsequently every two 
hours, cure was obtained in twenty-one 
cases within 100 hours. Out of these 
twenty-two patients, five were cases of 
ophthalmia neonatorum caused by the 
gonococus, nine by the staphylococcus, 
three by staphylococci and bacilli, two 
by inclusion bodies, and two by neither 
bacteria nor inclusion bodies. 

Parasites — Mode of Entry — Net- 
tel 34 discusses onchocercosis and the 
paths of invasion of parasites into the 
eye. He points out that the microfila- 
rias usually reach the eye through the 
skin of the eyelids by way of the palpe- 
bral conjunctiva. 

Survey — Preoperative — A compari- 
son of the various technics of cataract 
extraction and the importance of a pre- 
operative survey of the patient are pre- 
sented. 33 Patients whose foci of infec- 
tion (in teeth or sinuses) were either 
untreated or inadequately treated or who 
had no demonstrable focus of infection 
presented a high incidence of postopera- 
tive iridocyclitis. However, patients 
whose foci of infection were adequately 
treated prior to the extracapsular extrac- 
tion did not develop postoperative irido- 
cyclitis so frequently as either the un- 
treated and inadequately treated group 
or the group with no demonstrable focus 
of infection. 

Hughes and Owens conclude from a 
series of extractions of 2086 uncompli- 
cated senile cataracts that: (1) The 
amount of remains of lens capsule and 
cortex after extracapsular extraction is 
related to the development of postopera- 
tive iridocyclitis and secondary glau- 
coma; (2) loss of vitreous predisposes 
to detachment of the retina, vitreous 
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opacities, and iridocyclitis; (3) corneo- 
scleral sutures reduce the incidence of 
incomplete closure, prolapse of the iris, 
and the amount of astigmatism; (4) a 
round pupil decreases the incidence of 
vitreous loss; (5) diabetes predisposes 
to the development of severe anterior 
chamber hemorrhages, and (6) that 
syphilis and hypertension have no in- 
fluence on the development of postopera- 
tive complications. 

Vitamin Deficiency — A case of ari- 
boflavinosis in which new corneal vessel 
formation was present around the whole 
circumference of the cornea in both eyes 
is reported. 36 This condition occurred 
in a man, forty-nine years of age, who 
had been eating fruit and green vegeta- 
bles only once a week. It was relieved 
by 15 mg. of riboflavin daily. Emptying 
of the new vessels after administration 
of riboflavin is considered diagnostic and 
differential between ariboflavinosis, rosa- 
cea keratitis, and interstitial keratitis. 

Vitamins — Hahn 37 considers the 
presence of vitamins essential to the 
normal functioning of the eye. The 
vitamins and the ocular tissues with the 
function of which they are concerned 
are as follows : 

Vitamin A — For maintenance of intact 
epithelium in the cornea and for regen- 
eration of visual purple in the retina; 
vitamin Bt (thiamin) — for metabolism 
of nerve tissue, e . g., reception and con- 
duction of the visual stimulus; vitamin 
B 2 (riboflavin) — for respiration of the 
cornea and for light perception and con- 
version of light to visual stimuli in the 
retina ; vitamin C — for secretion of intra- 
ocular fluid by the ciliary body and for 
metabolism and respiration of the crys- 
talline lens; vitamin E — for reparative 
processes; vitamin K — for blood coag- 
ulation, and vitamin P — for maintenance 
of the walls of blood vessels. 


Wernicke’s Disease — Treatment — 
Thiamin— Wernicke’s disease (enceph- 
alitis hemorrhagica superioris) is attrib- 
uted to thiamine chloride deficiency by 
Kravitz and Stockfisch. 33 It is a neuro- 
ophlhalmologic disease characterized by 
clouding of consciousness, varying oph- 
thalmoplegias, and ataxia. Many cases 
of oculomotor paralyses may be a symp- 
tom of this disease rather than a “stroke” 
or “vascular sclerosis.” The authors 
report three cases in which a history of 
alcoholism was absent but dietary defi- 
ciency was present. Cures were obtained 
by high vitamin diet, vitamin Bj, and 
large doses of vitamin B complex. 

Wounds — Perforating — Treat- 
ment — Penicillin — The use of penicillin 
is advocated for the treatment of infected 
perforating ocular injuries and for uve- 
itis. 36 Scobee does not recommend sub- 
conjunctival injections of penicillin but 
penicillin eye drops combined with peni- 
cillin intravenously. Drops are given in 
the strength of from 250 to 500 units of 
penicillin per cc. of a 1.4 per cent saline 
solution. This strength of saline is pre- 
ferred to the usual 0.9 per cent solution 
because it is isotonic with tears and 
penetrates more readily. The fill of the 
drops should be between 7 and 7.2. 
Zephiran may be added to the solution. 
The author recommends the injection of 
25,000 units of penicillin in 0.9 per cent 
saline intravenously every twelve hours 
and the penicillin eye drops every four 
hours. Penicillin therapy is considered 
only as an adjunct in the treatment 
of uveitis. Improvement occurs within 
forty-eight to seventy-two hours after 
administration of penicillin but cure can- 
not be obtained by penicillin alone. Peni- 
cillin, 25,000 units in 0.9 per cent saline 
(2.5 cc.), is given every four hours 
totalling 150,000 units per day, for five 
to twelve days ( 1 per cent atropine is 
instilled in the eye three times daily). 
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Seventy-five per cent of cases improved 
but relapses occurred within five to 
seven days unless other accepted forms 
of therapy were also given. 

Eyeball 

Enucleation — It is pointed out by 
Pfeiffer 40 that orbital contraction fol- 
lows enucleation of the eye. The earlier 
in life the eye is removed, the smaller 
will be the orbit later in life. This find- 
ing is based on roentgenographic exam- 
ination of thirty-one cases. Removal of 
the eye not only arrests the growth of 
the orbit but also leads to contraction 
and reduction of its capacity. Deforma- 
tion of the orbit can be reduced by using 
an implant. 

Evisceration — Gradle 41 discusses the 
relative merits of enucleation and evis- 
ceration. There are three major reasons 
for removal of an eye: Elimination of 
danger to sight or life; elimination of 
pain, and improvement of appearance. 
From an esthetic point of view, the op- 
erations in order of preference are: (1) 
Evisceration with ' implantation (of fat, 
glass, bone, or a gold ball) into the scleral 
capsule; (2) evisceration without a later 
implant; (3) enucleation with implanta- 
tion of fat or a solid -ball into the muscle 
cone, and (4) simple enucleation. 

Substitute Operations — Enucleation 
and substitute operations are discussed 
by O’Brien. 42 The conjunctiva should 
always be preserved to avoid shortening 
of the cul-de-sac. In enucleation without 
implant, the recti muscles and Tenon’s 
capsule should be brought together by a 
purse-string suture. An intrascleral im- 
plant affords the best cosmetic result. 
After the cornea is excised, it is advis- 
able to remove a small triangular area 
of sclera, from above and below, to per- 
mit more accurate coaptation of the scle- 
ral edges over the implant. Detachment 
of the optic nerve from the sclera in- 


creases the motion of the sclera. The 
implant should be neither too large nor 
too small (a bone sphere is not recom- 
mended). The fascia bulbi and conjunc- 
tiva should be sutured horizontally. 

Foreign Bodies — Intraocular — 
Localization — In discussing the local- 
ization of foreign bodies of low radio 
opacity in the eye, McGrigor 43 states that 
radiographs of the orbital region may 
mask the presence of fragments or for- 
eign bodies of equal or lesser density 
than the superimposed bony struc- 
tures. Localization and identification 
may be obstructed by distortion of the 
normal anatomic relationship of the 
eyeball by edema, hemorrhage, and lac- 
eration, multiplicity and different size 
of splinters of varying opacity. More- 
over, light alloys, pyrex, and plastic for- 
eign bodies have a low radio opacity. 
Foreign bodies in the anterior chamber 
can be revealed by a “bone-free” dental 
film or by Belot’s projection method ; in 
other parts of the eyeball — by an ordi- 
nary anteroposterior view with a small 
cone and a short exposure to obviate 
movement, a fine focus tube and short 
focus film distance, to blur the occipital 
bone. Stone and bakelite are not radio- 
opaque. The following technic is satis- 
factory for demonstrating lesser opaque 
foreign bodies: With extra speed blue 
brand or red seal dental film, use KV 78. 
mA 15, Dist. 50 cm., time sec., and 
localize by any standard P. A. method. 

Foreign Body — Intraocular — Lo- 
calization — According to Macmillan, 48 
x-ray localization is not necessary if a 
foreign body is visible in the anterior 
or posterior part of the eye or if a per- 
forating wound of the cornea, traumatic 
cataract, or hole in the iris is present. 
However, if no response is obtained on 
repeated application of the magnet or if 
the foreign body is not metallic, x-ray 
examination is necessary and localization 
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is important. Sweet’s localizer is pre- 
ferred. It is accurate within 1 mm. and 
reveals the size and position of the for- 
eign body in three planes. If this local- 
izer is unavailable, radiograms should he 
made in two or more planes using a fixed 
marker applied to the conjunctiva or 
eyelid. Out of a series of 100 cases of 
foreign bodies in the eyeball x-rays were 
not used in 15 cases; the magnet was 
successfully used for foreign body ex- 
traction in 30 cases ; and the Sweet 
localizer was employed in 69 cases. In 
1 case, the x-ray was negative, but a 
foreign body was removed with the mag- 
net. In 3 cases, a foreign body was 
localized outside the eyeball but the 
magnet extracted it from within it. In 
7 cases, the foreign body was “nonmag- 
netic.” Enucleation was done in 2 of 
these cases. Out of this series of 100 
cases, 20 required enucleation. 

Glau c oma — A bsolute — S clerotc > m y 
— A procedure for performing a modi- 
fied technic of the trapdoor operation for 
absolute glaucoma is as follows : 44 

After incising the conjunctiva 8 mm. from 
the limbus, it is dissected toward the limbus ; 
at a point 6 mm. above the limbus a scleral cut is 
made, 4 mm. in length, at 12 o’clock or at some 
other selected area. A cut (2 to 3 nun. ) is made 
with scissors at each side of the scleral incision 
toward the cornea at an angle of 90 degrees. 
Black uveal tissue prolapses. A spatula is in- 
serted through the trapdoor toward the anterior 
chamber, allowing escape of aqueous. The con- 
junctival wound is closed by a continuous silk 
suture. A double sclerotomy may be performed 
if the tension is very high and the eye painful. 
Most operations for glaucoma are limited to 
the corneoscleral margin. Herbert originally 
made his sclerotomy 1.5 mm. from the limbus ; 
later 2, 3, and 4 mm. from it. Lehrfcld advo- 
cates placing the opening 4 to 8 mm. from the 
limbus, corresponding to the location of the 
ciliary body and beyond it. He explains that 
the trapdoor is not a fistulous opening ; it serves 
as a wick. It is closed with a layer of uveal 
tissue, which acts like spongy weatherstripping 
for interchange of fluids. 


Cyclodiathermy — It is pointed out 
that there are two types of diathermic 
treatment which may he applied to the 
ciliary region ; the surface coagulation 
and diathermy puncture. 45 

For surface coagulation, between fifteen and 
twenty applications should he made with a very 
fine, short needle, using very little current, 
enough just to produce coagulation on the sur- 
face of the sclera. Cyclodiathermy punctures 
are placed over an area beginning from 2.5 to 
3 mm. from the limbus to the ora serrata — 
on the nasal side, somewhat farther than the 
insertion of the medial rectus; inferiorly just 
beyond the insertion of the inferior rectus ; the 
same distance on the lateral side and on the 
upper part of the eyeball not quite so far as 
the insertion of the superior rectus. The coagu- 
lation needle should be left in the sclera a little 
longer than one second. Somewhat more than 
one third of the inferior circumference is usually 
treated at one time. A good rule to follow in 
determining the number of punctures is as fol- 
lows : The number of mm. of mercury of ten- 
sion plus thirty equals the number of punctures 
required (but no more than eighty punctures 
should be made) . 

Cyclodiathermy puncture was per- 
formed in sixteen cases of chronic glau- 
coma. The method is considered harm- 
less because no complications developed 
in any case. Not only the tension but 
also the general course of the disease 
was improved, the tension in most cases 
remaining reduced for a good period of 
time. For glaucoma simplex cyclodia- 
thermy has some advantages over other 
operations. It is effective in all types 
of glaucoma ; opacities of the lens do not 
develop. It is not followed by rapid de- 
terioration of vision, such as may occur 
from some other surgical procedures and 
it is useful in all stages of chronic simple 
glaucoma. Cyclodiathermy puncture is 
also effective in glaucoma of the Negro. 

Primary — Associated with Cata- 
ract — Guyton 46 discusses the choice of 
operation in primary glaucoma asso- 
ciated with cataracts. He studied a series 
of forty-four cases of chronic nonconges- 
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tive, congestive, and acute congestive 
glaucoma associated with cataract. In 
noncongestive glaucoma which does not 
respond to miotics, anterior fistulizing 
operations and deferred cataract extrac- 
tion is advised; if the tension is con- 
trolled by miotics, combined cataract 
extraction is recommended. In chronic 
congestive glaucoma, combined cataract 
extraction usually controls the tension. 
In acute congestive glaucoma with high 
tension, preliminary iridectomy with sub- 
sequent cataract extraction is best; if 
the tension is low, or the lens greatly 
swollen, combined extraction is best with- 
out preliminary iridectomy. For the cat- 
aract extraction, the incision should be 
made below the bleb if the tension is 
low; through the bleb if the tension is 
normal. 

Treatment — Surgical — According 
to Goar and Potts, 47 early operation in 
acute glaucoma is recommended if miotics 
do not relieve the tension within a few 
hours. They advise iridectomy ab ex- 
terna for simple glaucoma, for subacute 
glaucoma, and for the prodromal stage 
in which an acute attack may be antici- 
pated at any time. Its advantages over 
filtering operations are that the anterior 
chamber is emptied slowly; no instru- 
ment enters the eye; the lens is not 
endangered; and if desired a wick of 
iris may be left in the wound. 

Ophthalmia Neonatorum — Treat- 
ment — The relative merits of the sul- 
fonamides in the treatment of ophthal- 
mia neonatorum are discussed by Sorsby 
and Hoffa. 49 The choice of sulfonamides 
lies between sulfamezathine, sulfathia- 
zole, and sulfadiazine. Gonococcal oph- 
thalmia was more successfully treated 
within a three-day period with sulfa- 
pyridine, sulfamezathine, and sulfathia- 
zole than other cases of ophthalmia 
neonatorum. In almost one fifth of the 
cases, treatment was required for more 


than eight days, relapses occurred or the 
medication was not well tolerated. Sul- 
famezathine was well tolerated but a 
larger proportion of cases responded 
poorly to it. From 30 to 40 per cent of 
cases were cured within three days and 
over 80 per cent at the end of eight days. 

Prosthesis — “Explosion” — Accord- 
ing to Hayes, 50 there is a partial vac- 
uum inside a glass eye. For this reason, 
when a glass eye breaks in the orbit, an 
“explosion” is heard due to the inrush 
of air into the cavity of the glass eye. 

Tumors — Fry 51 discusses the man- 
agement of epibulbar tumors which may 
be benign, potentially malignant, or ma- 
lignant. Examples of benign tumors are 
granulomas, epithelial plaques, papil- 
lomas, lipomas, hemangiomas, lymph- 
angiomas, and dermoids. Nevi may be 
pigmented or nonpigmented raised areas 
with slightly irregular surfaces. They 
are benign but when they increase in 
size, pigmentation or vascularity, they 
should be completely excised. Malignant 
papillomas are nonpigmented nodular 
tumors, usually situated at the limbus. 
Examples of malignant tumors are sar- 
comas, epitheliomas, and precancerous 
melanosis. Malignant tumors should be 
excised and irradiated. In precancerous 
melanosis, exenteration of the orbit may 
be necessary. Two cases are presented, 
one of which indicates that sarcoma of 
the limbus may remain localized for 
years without involving the cornea, ex- 
tending intraocularly or metastasizing 
and the other case indicates that an 
epithelioma of the limbus may rapidly 
extend into the cornea. 

Wounds — Perforating — Treat- 
ment — The findings in a series of 172 
perforating ocular injuries are reported 
by Snell. 52 In each case an attempt was 
made to save the eye. The final visual 
acuity in these cases was 20/100 or bet- 
ter in 50 per cent; 20/200 or worse in 
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50 per cent ; 30 per cent regained 20/40 
or better with correction ; about 25 per 
cent lost sight perception and enucleation 
was performed in all but three of these 
cases. It seems that injury to the lens 
adversely influences the prognosis for re- 
covery of vision mainly on account of 
the possible development of purulent in- 
fection and posttraumatic uveitis. Puru- 
lent intraocular infection developed in 
15 per cent of these cases. Corneal lac- 
erations may require (1) no surgical 
interference, simply treatment with atro- 
pine and pressure bandage; (2) a 
conjunctival flap after debridement and 
iridectomy; (3) corneal sutures after 
debridement and iridectomy, or (4) 
corneal sutures, conjunctival flap, de- 
bridement and iridectomy. One method 
of repair of perforating ocular injuries 
has no distinct advantage over another 
except in particular cases. Corneal 
wounds which coapt spontaneously with- 
out prolapse usually heal readily without 
operative treatment. Whenever surgical 
debridement of the wound is necessary, 
surgical repair is necessary. For prolapse 
of the iris, iridectomy should be done. 
Foreign bodies, pieces of cilia, and blood 
clots should be removed. Traumatic cata- 
racts should be removed by lavage or 
piecemeal if it can be accomplished with- 
out aggravating hemorrhage, or pro- 
lapse. Whether to use corneal sutures 
or a conjunctival flap depends upon the 
degree of gaping of the wound. A con- 
junctival flap is useless if the wound 
gapes under the flap and a smaller scar 
will result if the wound edges are ap- 
proximated with sutures. If the wound 
is irregular and the tissue macerated, 
sutures are impractical. If the lens is 
uninjured, insertion of sutures may trau- 
matize it. If the wound is c.entrally sit- 
uated and adherent, conjunctival flap 
would produce a leukoma greater than 
if the wound were closed with sutures. 


Injection of air or saline into the an- 
terior chamber may prevent anterior 
synechiae. Silk corneal sutures are re- 
moved in nine to twelve days. Atro- 
pine, sulfathiazole, or sulfadiazine 
and arti£cial fever therapy are usu- 
ally indicated for cases complicated by 
traumatic cataract. If uveitis phacoana- 
phylactica occurs in the presence of 
traumatic cataract, treatment with lens 
protein and staphylococcus toxin 
should be tried. 

Eyelids 

Trachoma — Treatment — Before sul- 
fonamides were known, the following 
drugs were usually used : Copper stick, 
saturated solution of quinine bisulfate 
(2 per cent of the salt), mercury per- 
chloride, trachocid (used as a paint 0.5 
to 2 per cent solution in glycerine), and 
bee venom injected into the upper for- 
nix and subconj uncti vally at the limbus. 

Sorsby 53 classifies trachoma into: 
Stage 1 — active trachoma with follicle 
formation and sodden fornices ; stage 1 
— moist tarsal conjunctiva without fo" 
licle formation and swelling of the for 
nix; stage 3-— same as stage 2 but the 
conjunctiva is no longer moist and heal- 
ing is taking place. Trachoma can be 
made noninfectious within three months 
and clinically cured in six months. The 
object in treatment is to convert stage 1 
into stage 2. This may be accomplished 
by full doses of sulfapyridine, sulfa- 
thiazole, or sulfamezathine for ter 
days ; mechanical expression of the folli 
cles ; after expression, painting with sat 
urated solution of quinine, repeater 
three times daily for seven to fourteer 
days. Copper should be avoided during 
stage 1. Stage 3 requires no treatment, 
but copper sulfate, zinc sulfate, or 
sulfacetamide ointment may be used. 
Atropine is used if corneal lesions are 
present. Ulcers should be treated with 
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30 per cent sulfacetamide solution. 
Copper stick should be discarded ; it has 
no place in the modern treatment of 
trachoma because it damages a moist 
eye and makes a dry eye moist. 

Fundus 

Ophthalmoscopy — A number of con- 
ditions disclosed by ophthalmoscopy are 
reviewed. 54 In cases of closure of the 
central retinal artery in which recovery 
of vision occurs, spasm rather than plug- 
ging of the artery may be assumed. Clo- 
sure of the central retinal vein may ter- 
minate in resolution, organization, scar 
tissue, or glaucoma. Painful glaucoma 
requires enucleation. In early toxemia of 
pregnancy spasm of one or more retinal 
arterioles with transitory obscuration of 
vision is the first sign. In papilledema 
increased translucency of the nerve fibers 
appears in the nasal part of the disk. 
In optic neuritis, loss of vision is the 
most outstanding symptom. 

Injuries 

War — Treatment — The first aid 
treatment of war injuries of the eye is 
discussed by Tyrrell. 55 In cases of burns 
and scalds, the object is not only to 
prevent infection but also subsequent 
scarring. Triple dye is used to prevent 
infection of the eyelids ; sterile liquid 
parafSn or vaseline to prevent sym- 
blepharon. After an explosion, irrigate 
the conjunctival sacs with any mild lotion, 
evert the upper eyelids to exclude the 
presence of dirt or debris on the tarsal 
conjunctiva and in the fornices. Then 
instill sterile liquid paraffin. Remove 
metallic bodies or glass promptly only 
if this can be done readily; if not, post- 
pone until “shock” has been overcome. 
Do not attempt to remove grains of 
explosive. Instill atropine twice daily. 
For lime bums caused by falling ceil- 
ings irrigate with normal saline or 10 


per cent glucose solution ; instill atropine 
sulfate in castor oil or in watery solu- 
tion and follow with sterile paraffin and 
bandage until the comeal epithelium is 
regenerated. In cases of penetrating 
wounds with retained foreign bodies re- 
move the foreign body with a magnet 
if possible. If the foreign body pro- 
trudes from the wound, remove it at 
some later period. In all penetrating 
wounds, administer sulfonamides, such 
as sulfadiazine, or apply penicillin 
locally. 

Iris 

Rubeosis — Significance — Rubeosis 
iridis is attributed to vascular and circu- 
latory changes but especially to diabe- 
tes. 56 Three patients were observed 
with the syndrome of rubeosis iridis dia- 
betica and two others without this syn- 
drome in whom the findings were so 
similar that differential diagnosis was 
difficult. In both groups miotic therapy 
was ineffective and pain was intolerable. 
The new-formed vessels on the anterior 
surface of the iris were observed to lie 
in a layer of connective tissue attached 
to the anterior limiting layer. It is con- 
tended that rubeosis iridis represents a 
circulatory disturbance because it was 
associated with the development of hem- 
orrhagic glaucoma. It is pointed out that 
rubeosis iridis is not a manifestation of 
an ocular syndrome seen only in diabetics. 

Lens 

Cataract — Complicated — The 
Smith-Indian procedure for the extrac- 
tion of many cases of complicated cata- 
ract is recommended by Green. 57 After 
comeal section extending from nine to 
three o’clock, iridectomy is performed, 
and pressure is applied with a hook at 
six o’clock about 2 mm. from the limbus 
and directed backward toward the cil- 
iary body, the hook is then drawn across 
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the cornea from four to eight o’clock 
back and forth and the pressure is kept 
constant to keep the wound gaping. 
When the lens presents, pressure is con- 
tinued with the hook indenting the cor- 
nea beneath it until the lens is received 
on the loop. It should be noted that 
pressure with the hook is not released 
until at least two thirds of the lens has 
emerged. One per cent atropine is in- 
stilled and the dressing is not disturbed 
for seven days postoperatively. Salicyl- 
ates, 0.67 gm. (10 grains), two or three 
times a day are given during hospitaliza- 
tion for a week afterward. If a drawn- 
up pupil develops, an iridectomy may be 
made below at six o’clock after the eye 
completely heals. 

Electrical — A case is reported by 
Adam and Klein 58 in which electrical 
cataract developed after 11,000 volts of 
electricity passed through the body by 
sparking contact with metal - rimmed 
spectacles. The visual disturbances de- 
veloped six months after the accident. 
There were lens opacities and vacuoles 
in the lenses. A scalelike gray opacity 
developed in the anterior capsule of the 
left lens one and one-half years later. 
The process by which electrical cataract 
develops has not been explained. 

Etiology — Vita m i n C— In a discus- 
sion of the relationship between vitamin 
C saturation and senile cataract, Rados 50 
points out that the saturation test — the 
measurement of vitamin C output fol- 
lowing intravenous injection of ascorbic 
acid — is the most accurate index of vita- 
min C deficiency. Out of 200 unselected 
patients who had cataracts, 135 patients 
(62.5 per cent) presented a saturation 
level of the body for vitamin C; 65 
patients presented a low level of vitamin 
C excretion after intravenous adminis- 
tration of ascorbic acid. In thirty-five 
patients (18.5 per cent), the vitamin C 
deficiency was mild; in thirty-three pa- 


tients (16.5 per cent), it was more 
marked and part of a general deficiency. 
He concludes that vitamin C deficiency 
is not a contributing factor in cataract 
formation and that transparency of the 
lens is not maintained by vitamin C 
saturation of the body. Patients with 
senile cataracts have a normal saturation 
level. In patients who have cataracts, the 
deficiency of vitamin C is the natural 
result of vitamin C deficiency of old age. 

Extraction — Complications — Pre- 
operative and Postoperative Treatment — 
Frank 60 discusses not only the preven- 
tion but also the treatment of compli- 
cations following operations on cataract 
and glaucoma. 

Preoperatively dacryocystitis and con- 
junctivitis should be cleared up, increased 
tension reduced by miotics or by prelim- 
inary iridectomy, the blood pressure and 
urine checked, foci of infection elimi- 
nated, calcium given if clotting time is 
abnormal and a sedative, such as nem- 
butal administered. Anesthesia is ob- 
tained by the O’Brien technic and by 
retrobulbar novocaine injection. For op- 
eration, Kalt’s corneoscleral suture is 
recommended. If vitreous presents after 
corneal section, deliver the lens with a 
loop ; if it prolapses after delivery of 
the lens, tie the sutures promptly and 
replace the pillars ; if the lens is dis- 
located deeply into the vitreous, remove 
it by a loop under illumination by a 
fluorescent lamp. Frank states that ex- 
pulsive hemorrhage occurs in 1 to 5 per 
cent of cases of cataract extraction. 
Reduction of hypertension will reduce 
its incidence. Although Vail suggests 
immediate posterior sclerotomy for the 
treatment of this complication, enuclea- 
tion is usually required. 

Postoperative wound infection re- 
quires cauterization , typhoid vaccine 
intravenously, hot compresses and sul- 
fonamides locally and internally. For 
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uveitis which develops at a later period 
heat, atropine, calcium gluconate, sal- 
icylates, and foreign protein are val- 
uable. Prolapsed iris should be excised 
and the wound approximated and cov- 
ered by a conjunctival flap. When soft 
cataracts are incised too freely, glaucoma 
may result although there is less tend- 
ency for this complication to develop if a 
through-and-through discission is made. 
Operations performed for the relief of 
glaucoma may be complicated by iritis 
and hemorrhages into the anterior cham- 
ber, the vitreous, and retina. 

Hyphemia — Prevention — The effect 
of ascorbic acid on the occurrence of 
hyphemia following cataract extraction 
has been studied by Mann and Pirie. 61 
They found that prophylactic saturation 
with ascorbic acid did not decrease its 
incidence. 

Infection — Prophylaxis — A preoper- 
ative study of the bacterial flora of 2508 
cataractous eyes is reported by Dunning- 
ton and Khorazo. 62 The predominating 
organism was Staphylococcus albus, the 
next in frequency was Staphylococcus 
aureus. Most postoperative infections 
were caused by Staphylococcus aureus 
regardless of the type of operation. 
Postoperative infection occurred in 13 
out of 730 cases in which no preopera- 
tive cultures were made but protein 
silver (25 per cent) was instilled before 
operation. No infections occurred in 
663 cases in which penicillin ointment 
(1000 to 2000 Oxford units) or sodium 
sulfathiazole ointment (5 per cent) 
was used. No infections occurred in 1 Cr- 
eases which had had pathogenic organ- 
isms, but which were treated with peni- 
cillin or sulfathiazole preoperatively. The 
authors advocate preoperative cultures 
in every case in which cataract extrac- 
tion is to be performed in order to in- 
stitute proper preoperative prophylactic 
treatment. 


Fibroplasia — Premature Infants — 
It is pointed out that retrolental fibro- 
plasia develops in 12 per cent of all pre- 
mature infants who weigh three pounds 
or less at birth. 63 In a series of 105 
cases, the opaque retrolental fibroplastic 
tissue usually became less dense if no 
complications developed and searching 
nystagmus tended to abate or disappear 
with favorable development. Glaucoma 
occurred in 5 cases and pilocarpine was 
used daily to prevent development of 
glaucoma ; in other cases, a weak mydri- 
atic was used once a week to help pre- 
vent posterior synechia. The cause of 
the condition is not known. Sondermann 
attributed the glaucoma to overproduc- 
tion of aqueous humor in relation to 
stricture of the vortex vein. He tre- 
phined the sclera over the ciliary body, 
relying upon the scar tissue repair of 
the lesion and the newly formed blood 
vessels along this tract to connect the 
circulation of the ciliary body with that 
of the episclera. The operation was suc- 
cessful. Similar operations, performed 
by Terry on nineteen infants, resulted 
in marked improvement in nine patients 
and relief of glaucoma without recur- 
rence in another. There were no com- 
plications. 

Catmin — Catmin lenses are reversed 
Galilean telescopic lenses which minify 
the image. 64 Although they are cosmet- 
ically undesirable and restrict the field 
of vision about 23 per cent, they are 
useful in unilateral aphakia and in cases 
in which contact lenses cannot be worn. 

Muscles 

Amblyopia ex Anopsia — Treat- 
ment— According to Wells, 65 amblyopia 
ex anopsia can be improved by total 
occlusion of the better - seeing eye in 
most young children, many adolescents, 
and in a few adults during working 
hours. Alternating squints can be taught 
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to fuse by using a major amblyoscope 
and setting the image before the macula 
of each eye at the angle of squint. Anom- 
alous correspondence in alternating di- 
vergent squint is rare. In convergent 
squint, it is common in cases associated 
with mechanical or structural anomaly. 
There is a high incidence of anomalous 
correspondence even in alternating squint 
with good visual acuity. The reflex from 
the light in the amblyoscope is never 
eccentric in one eye unless there is anom- 
alous correspondence. 

The major amblyoscope, the after- 
image, and the diplopia test are useful 
tests but normal correspondence may 
be found by one test and anomalous 
correspondence by another. It is im- 
portant to realize that orthoptic training 
stimulates the sensorial apparatus in the 
cortex, not the muscles. In hyperopia 
by dissociating the convergence from 
the accommodation, patients with accom- 
modative squint and hyperopia of not 
more than four diopters can be taught to 
keep their eyes straight without glasses. 
The author quotes Burian (1940) who 
states "the three factors causing the 
appearance of a periodic or manifest 
strabismus are: faulty mechanical con- 
ditions, abnormal innervational condi- 
tions, and a lack of fusion.” The amount 
of squint is not a guide to the methods 
to be used to obtain fusion and stable 
binocular single vision or to the type 
of surgery to be used. 

Myasthenia Gravis 

Diagnosis — Treatment — In review- 
ing myasthenia gravis and its ocular 
signs, Walsh 68 suggests that the ocular 
signs usually appear early in the course 
of the disease. Ptosis is the most con- 
stant sign ; edema of the eyelids is a rare 
prodromal sign. Ocular movements may 
be limited but if pupillary abnormalities 
are present, the diagnosis of myasthenia 


gravis is doubtful. Prostigmine methyl- 
sulfate, from 0.5 to 1.5 mg. per hypo- 
dermic syringe, is used for diagnosis and 
for emergencies. For treatment, prostig- 
mine bromide is given orally in 15 mg. 
tablets three times a day in mild cases 
and 150 to 180 mg. in divided doses 
every three hours preferably combined 
with ephedrine, 0.25 gm., in severe 
cases. If large amounts of prostigmine 
are required, atropine is necessary to 
control cramps and diarrhea. Satisfac- 
tory results have been reported from 
thymectomy, x-ray therapy of the thy- 
mus, and the use of synthetic adrenal 
cortical extract. 

Nystagmus 

Etiology— -It is pointed out by Smith 
and Riesenman' 57 that the origin of 
nystagmus may be vestibular, cerebel- 
lar, cerebral, upper cervical, or ocular. 
Among the unusual types are volitional 
nystagmus, which is horizontal, hyster- 
ical nystagmus, which is jerky and irreg- 
ular instead of oscillatory, occupational 
nystagmus, which is horizontal and oc- 
curs in train dispatchers and miner’s 
nystagmus, which requires from fifteen 
to twenty years for its development. 

Nystagmus may result from lack of 
development of the macula, poor vision, 
dim illumination, or visual fatigue due 
to inability to fix with the macula. 

Optic Nerve 

Amblyopia — Toxic — Treatment — 
In a case of tobacco-alcohol amblyopia, 
occurring in a woman, normal vision 
and normal fields were regained follow- 
ing vitamin B therapy without decreas- 
ing her alcoholic intake or improving 
her diet. 68 After discontinuing thiamin, 
the amblyopia recurred but it was cured 
by using it again. It is suggested that 
in office and clinic practice, it is better 
to order a good diet supplemented by 
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the whole vitamin B complex as well as 
vitamin Bi for treatment of this con- 
dition. 

Arachnoiditis — Optochiasmic — 
In a discussion of optochiasmic arach- 
noiditis, Hartmann 69 points out that 
arachnoiditis may be caused by infec- 
tious and toxic noxae. Pathologically, the 
condition is characterized by thicken- 
ing of the arachnoid, adhesions, atrophy 
of the visual fibers, and the presence 
of circumscribed pockets of subarach- 
noid fluid. The findings suggestive of 
arachnoiditis are bilateral optic nerve 
atrophy, slight edema of the disk, con- 
centric contraction, and sometimes a cen- 
tral scotoma. Syphilis may be an etio- 
logic factor. Differentiation from toxic 
amblyopia with bilateral central defects 
(resulting from alcohol, tobacco, lead, 
thyroid and carbon disulfide) is made 
from the history and the fact that the 
central scotoma in arachnoiditis is larger, 
more irregular, and often associated with 
a peripheral contraction. Nonsurgical 
therapy consists of the use of semipene- 
trating roentgen radiation, intravenous 
injections of sodium salicylate, sodium 
iodide, mercuric cyanide, methena- 
mine and thiamin chloride, and ad- 
ministration of neurotropic vaccines 
and nonspecific proteins. If improve- 
ment does not occur, prompt surgical 
intervention is indicated. 

Disk — Pigmentation — Congenital 
pigmentation or melanosis of the optic 
disk is rare; complete pigmentation still 
rarer. Moehle 70 reports a case of com- 
plete congenital pigmentation of the optic 
disk in a male patient, sixty-five years 
of age. The pigmentation, which was 
brownish-black, was distributed over the 
entire disk and covered some of the 
retinal vessels. Vision was not affected. 

Papilledema — Diagnosis — Electri- 
cal Sensitivity of Eye — The value of 
electrical sensitivity of the eye was in- 


vestigated by Kravkov and klursin 71 in 
thirty-five cases of craniocerebral trauma 
in an attempt to utilize this method for 
differential diagnosis between choked 
disk and optic neuritis. They conclude 
that in ( noninflammatory ) papilledema 
the normal picture of adaptation changes 
of the electrical sensitivity of the eye 
is preserved and that in neuritis and 
retrobulbar neuritis, abnormal adapta- 
tion changes are characteristic. 

Tumor — Pigmented — In two cases 
of aberrant fibers of the optic nerve, 
reported by Loewenstein , 72 ophthalmo- 
scopic examination revealed the presence 
of a dark tumor of the optic nerve infil- 
trating the retina at one side. Histologic 
examination revealed that the retinal tis- 
sue was composed of nerve fibers which 
could be followed into the optic nerve. 
He considers this case to be a malignant 
degeneration of a pigmented nevus of 
the optic nerve. The second case was 
associated with hypertensive retinopathy 
and edematous swelling of the disk. A 
large “druse” bulged the fibers of the 
optic nerve over the end of Bruch’s 
membrane and optic nerve fibers were 
pushed between the retina and the pig- 
mented epithelium. 

Perimetry 

Afterimages — In Williamson's opin- 
ion , 73 the utilization of afterimages in 
perimetry is useful only for absolute 
field defects. In a patient who has a 
lesion of the central optic pathways, the 
afterimage may reveal a defect corre- 
sponding to the site and size of damage. 
He points out that one of the advantages 
is that the patient cannot look away from 
the fixation point because the afterimage 
moves with the shifting eye. 

Retina 

Angioid Streaks — According to Be- 
dell , 74 angioid streaks of the retina are 
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flat streaks or bands which form a peri- 
papillary ring with radiating branches. 
They are not blood vessels. The streaks 
are flat but not uniform. They may be 
small, thin reddish lines or several times 
wider than the largest retinal vein and 
of a dark chocolate color. If the dis- 
ease has existed for a long time, other 
changes in the fundus may appear, c. g., 
aggregations of pigment, small or exten- 
sive retinal and choroidal hemorrhages 
in and about the macula which charac- 
teristically tend to become absorbed 
when fresh ones develop. The white 
spots along some of the streaks do not 
seem to be choroidal exudates. No new 
theory is presented to explain the etiol- 
ogy of angioid streaks. 

Detachment — Operation — Tn dis- 
cussing the basic principles of retinal 
detachment operations, Pischel 75 em- 
phasizes the eyeball-shortening opera- 
tion. There are several fundamental 
requirements for cure of retinal detach- 
ment: (1) The operation must result in 
the production of exudative choroiditis 
at the site where the tear will be when 
the retina is replaced; (2) the replaced 
retina must remain replaced long enough 
to permit the tear to be scaled by the 
exudate; (3) the subrctinal fluid must 
be drained away and allowed to absorb, 
and (4) the hole or tear must be closed 
or walled off from the rest of the fundus 
by a solid line of watertight chorio- 
retinal adhesions. Pischel recommends 
partially penetrating coagulation with 
perforating diathermy and frequent fun- 
dus inspection during the course of the 
operation. If the detached retina be- 
comes too small to fit the interior of the 
eye, an eyeball-shortening operation is 
indicated. Out of twelve eyeball-short- 
ening operations, there were two cures 
and four improvements. 

Diabetes — Diagnosis — According to 
Elwyn, 76 diabetic retinitis or retinopathy 


is an entity characterized by small round 
and irregular hemorrhages, and sharply 
defined white exudates (due to deposits 
of cholesterol). The appearance is com- 
plicated bv unrelated changes in the 
retinal vessels due to age, arteriosclero- 
sis, contraction and obstruction. Some 
cases present large retinal hemorrhages 
which rupture into the vitreous. Newly 
formed vessels covered by a connective 
tissue layer and proliferation may occur 
in the retina and vitreous. Elwyn be- 
lieves that the pathogenesis in diabetic 
retinitis is closely related to the con- 
tinuous hyperglycemia which is respon- 
sible for the condition in the capillaries 
that result in hemorrhages. 

Injury — Roentgen Ray Glow — It is 
pointed out that the extent of retinal 
damage ( as well as the presence or ab- 
sence of radiopaque foreign bodies) re- 
vealed by radiography and fluoroscopy 
is based upon the principle of recogni- 
tion of a diffuse, bluish-green glow by 
the intact retina when exposed to a 
direct beam of roentgen rays. 77 After 
remaining twenty minutes in a darkened 
room, the patient is placed facing the 
x-ray tube so that the field irradiated 
can be noted on the fluoroscopic screen. 
The patient’s ability to recognize the 
retinal response to the roentgen beam 
is ascertained as well as his ability to 
describe the effects of irregular and 
repeated interruptions of the current. 
An intact retina was predicted in nine 
patients in whom the media prevented 
ophthalmoscopic examination and in fif- 
teen patients whose retinas were de- 
stroyed, the response indicated this fact. 

Retinitis — Comparison of Diabetes 
and Hypertension — Ballantyne 78 com- 
pares and contrasts the fundus changes 
in diabetes and hypertension. He states 
that the vascular changes, hemorrhages, 
and exudates common to both diseases 
present characteristic differences in form, 
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distribution and evolution of these com- 
ponents indicating that diabetic and 
hypertensive retinopathy are two sepa- 
rate clinical and pathologic entities. The 
lesions in the retinal vessels in diabetes 
tend to affect the venous retinal circula- 
tion with venous stasis, hemorrhages, 
exudates, congestion of the veins, micro- 
aneurysms of the capillaries and changes 
in the principal veins. Although aneu- 
rysms also are found in hypertension, 
especially after thrombosis of a branch 
of the central retinal vein, they are be- 
yond the limits of the central area and 
are associated with obvious vascular 
changes and with grosser hemorrhages. 
In diabetic retinopathy, fatty deposits in 
the endothelium occur at the junctions 
and bifurcations of veins. Fatty droplets 
also occur in small retinal arteries in 
hypertension but in the middle and outer 
layers of the wall, not in the endothe- 
lium. With regard to the white punc- 
tate exudates common to both conditions, 
he points out that the exudates in dia- 
betes coalesce and form larger waxy 
patches which are rounded, solid and 
hyaline. In hypertension the exudates 
are albuminoid, sometimes fibrinous and 
sometimes a combination of the two 
types. 

According to Mann and Taylor, 79 
early arteriolar changes are first evi- 
denced by a widening and metallic ap- 
pearance of the light reflex of the vessels. 
Later sheathing and a silver wire appear- 
ance develop. The veins become scle- 
rosed at the arteriovenous crossings, the 
arterioles are more tortuous in the macu- 
lar region and the entire arterial tree 
attenuated. Spasm may precede or ac- 
company these signs. If changes are seen 
ophthalmoscopically, similar lesions may 
be assumed to be present in other organs. 
Hypertension primarily affects the ar- 
terioles. If retinopathy is absent, the 
prognosis of -essential hypertension is 


good. If hemorrhages or exudates ap- 
pear, which indicate extensive vascular 
damage, the prognosis is unfavorable. 
Papilledema is the gravest sign. It 
occurs in malignant hypertension. 

Veins — Thickening — It is pointed 
out that in the normal retina, the walls 
of the blood vessels are transparent so 
that only the blood column is seen. 80 
Any thickening of the retinal veins indi- 
cates disease — diabetes, hypertension, 
retinal phlebitis, the vessels over a healed 
area of choroiditis. Rucker observed 
sheathing of only the retinal veins with- 
out visible disease of the retina in multi- 
ple sclerosis. Out of fifty cases of venous 
sheathing, multiple sclerosis was estab- 
lished in thirty-one instances ; suspected 
in eleven cases and no evidence found 
in eight cases. The most common type 
of sheathing was thickening of the wall 
of the vein, less commonly there was a 
localized constriction of the caliber of 
the vein indicating that the thickening 
may have extended to the lumen. 

Tension 

Cocaine Instillation and Retrobul- 
bar Injection — In discussing the effects 
of retrobulbar anesthesia on ophthal- 
motonus, Campos 81 found that repeated 
instillation of a 5 per cent cocaine solu- 
tion with adrenalin results in a marked 
drop in tension in 50 per cent of cases. 
This reduction in tension can be accen- 
tuated by retrobulbar injection of novo- 
caine combined with adrenalin. The 
author also found that repeated instilla- 
tions of cocaine, 5 per cent, with adren- 
alin reduces tension more than retro- 
bulbar injections of 4 per cent novocaine 
solution with adrenalin. In most cases, 
reduction in tension appears within four 
minutes after the retrobulbar injection. 

Uvea 

Acute Iridocyclitis — Treatment — 
In discussing the treatment of acute 
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iridocyclitis, Selinger S2 points out that 
the pupil must be fully dilated. This 
may be accomplished by the instillation 
of atropine every ten minutes for four 
doses followed by the introduction of 
powdered atropine in the lower fornix, 
and if the pupil fails to dilate after 
45 minutes, by instillation of 1 drop 
of 10 per cent neosynephrin emulsion 
or solution. If these measures do not 
succeed, inject subcon junctivally a mix- 
ture of 2 drops each of 2 per cent co- 
caine solution, 1 : 1000 adrenalin and 1 
or 2 per cent atropine solution two or 
three times a day until the eye is quiet. 
In cases of sensitivity to atropine, sub- 
stitute any of the following : % to 
per cent hyoscine hydrobromide solu- 
tion, % per cent duboisin solution, 2 
to 5 per cent homatropine hydrobromide, 
1 per cent neosynephrine, 2 per cent 
cocaine solution, or 1 per cent ophthal- 
mic epinephrine bitartrate ointment. 

Heat may be obtained by means of 
hot moist compresses, a lamp, a hot 
water bag, or an electric pad. 

Of foreign protein therapy, typhoid- 
paratyphoid vaccine intravenously is 
the most useful. It should be adminis- 
tered every second or third day for four 
to six doses in doses increasing from 
about twenty million to eighty million 
killed bacilli to elevate temperature to 
103° F. A temperature-free interval of 
twenty-four hours between injections is 
desirable. Unpasteurized whole milk 
may be injected intramuscularly begin- 
ning with 10 cc. and increasing to 15 cc. 
if necessary. After typhoid or milk in- 
jection, the patient should be placed in 
bed and wrapped up in warm blankets. 
Fever and chills usually develop two to 
three hours after injection. Foreign pro- 
tein therapy is contraindicated in old 
debilitated patients, in arteriosclerosis, 
hypertension, or heart disease and tuber- 
culosis. For these patients use 10 cc. 


of lactogen or proteolac intramuscu- 
larly every second day for six or more 
doses or calcium gluconate, 10 cc., 
intravenously or a half to a teaspoonful 
of the powder by mouth. 

Sodium salicylate is useful — 4 gm. 
(60 grains) twice a day or 2 to 3 gm. 
(30 to 40 grains) four to five times daily 
during the acute stage or 1.3 gm. (20 
grains) three times daily combined with 
an equal amount of sodium bicarbonate 
throughout the course of the disease. 
Discontinue the salicylates if ringing in 
the ears develops. If sulfonamides are 
given, start with 2 gm. (30 grains) by 
mouth followed by 0.097 gm. (15 grains) 
every four hours until a blood concen- 
tration of 7 to 10 m. per cent is reached 
and maintained for a week. Nembutal, 
sodium amytal, and codeine sulfate 
may be useful. 

Conjunctivitis — Treatment — Peni- 
cillin — The use of penicillin in the 
treatment of infections of the eye is dis- 
cussed by Schnoor. 82 Three cases of 
acute iridocyclitis were treated success- 
fully by intramuscular injection of 15,000 
Oxford units every three hours for three 
days, and followed by sulfadiazine by 
mouth, 1 gm. every four hours and ty- 
phoid 1 1 antigen intravenously every 
other day in doses sufficient to produce 
a temperature of 103° to 104° F, 

Penicillin eye drops (500 Oxford units 
per cc.) were instilled in twenty-eight 
cases of external infections of the eye, 
using 1 drop every hour for the first 
day and every two hours for the second 
day. After improvement resulted, it was 
used four times a day. Excellent results 
were obtained in 60 per cent of this 
series of twenty-eight cases. 

• Uveitis — Etiology — Tuberculosis 
• — Reese 84 discusses the participation of 
the eye in general diseases. Uveitis is 
caused by tuberculosis in 40 per cent 
and verifiable in 20 per, cent of cases. 
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In 20 per cent a presumptive diagnosis 
is justifiable if based on (1) characteris- 
tic iris nodules and a general picture 
suggesting tuberculosis; (2) healed or 
active systemic tuberculosis with sensi- 
tivity to tuberculin or the presence of an 
ocular lesion suggesting tuberculosis 
without evidence of any other etiologic 
factor; (3) systemic tuberculosis or 
hypersensitivity to tuberculin with evi- 
dence of either syphilis or a focus of 
infection but with a chronic recurrent 
clinical co'urse or with other lesions, 
suggesting tuberculosis without relation- 
ship of the ocular disease to a focus of 
infection or syphilis. Treatment consists 
of bacteriostasis, by general hygienic 
measures, repeated paracentesis of the 
anterior chamber, nonspecific protein 
therapy, beta radiation and reduction of 
hypersensitivity by tuberculin in doses 
insufficient to produce focal, local, or 
general reactions. About 50 per cent of 
cases of sarcoid present ocular lesions. 
Brucellosis can be established as a cause 
only in the acute stages, diagnosis being 
made by a high agglutination titer in the 
blood serum and isolation of the organ- 
ism, but positive skin tests and intermit- 
tent low fever are presumptive indica- 
tions of the disease. Toxoplasmosis in 
infants always presents bilateral, focal, 
usually multiple, choroiditis, especially 
at the macula, and, in advanced cases, 
detachment of the retina, granulation 
tissue formation in the vitreous resem- 
bling retinoblastoma or the remains of 
the vascular capsule of the lens. In all 
infants and children who have ocular 
symptoms associated with convulsions, 
hydrocephalus, and mental retardation, 
toxoplasmosis should be suspected. 

Penicillin — A series of fifty-six cases 
of anterior and posterior nonspecific uve- 
itis was treated with penicillin by intra- 
muscular injections and eight additional 
cases of anterior uveitis were treated by 


penicillin iontophoresis. It was found 
that only in acute anterior uveitis (irido- 
cyclitis) was more marked improvement 
obtained during or after treatment than 
would be expected with the usually 
accepted forms of treatment ( atropine, 
heat, and foreign protein) . S5 It seems 
that penicillin-sensitive bacteria are not 
usually involved in the etiology of non- 
specific uveitis. 

Treatment — A discussion of uveitis, 
its diagnosis, prognosis, and treatment 
and its relation to focal infections and 
allergy is presented by Gill. S6 Uveitis 
may be caused by syphilis, tuberculosis, 
trauma, foci of infection, food allergies, 
or vitamin deficiencies. Local treatment 
consists of the use of atropine, 2 per 
cent, with neosynephrine or paredrine, 
massage to break up synechiae, hot 
compresses, and dionin. General treat- 
ment consists of the routine administra- 
tion of foreign proteins, typhoid 
(hypodermically in daily doses of 0.5 
cc. or intravenously in doses of about 
1 minim) ; sodium salicylate, 3 gm. 
(40 grains) in 4 ounces of water three 
times a day per rectum; removal of foci 
of infection ; relief of constipation ; vac- 
cines prepared from streptococci found 
in the stools ; antisyphilitic treatment and 
old tuberculin intradermally and chaul- 
moogra oil esters (in leprous uveitis) ; 
skin testing and elimination diet (in 
allergic uveitis) ; vitamins A and D (in 
deficiencies) ; calcium and desiccated 
parathyroid gland, 0.004 to 0.003 gm. 
(Yi6 to Ho grain) three times daily or 
parathyroid extract in 0.5 cc. doses 
hypodermically once a day (may be help- 
ful in some cases) and desensitization 
by hypodermic administration of normal 
suspension of uveal pigment (with tri- 
cresol as a preservative). If the skin 
reaction to uveal pigment is positive, 
administer 0.25 cc. of the pigment sus- 
pension daily, increasing by 0.25 daily 
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until 2 cc. have been given (in sympa- 
thetic ophthalmia.) (If sulfonamides 
are used, discontinue all of the other 
internal medication. ) 
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OTORHINOLARYNGOLOGY 

Francis L. Lederer, M.D., and A. R. Hollender, M.D. 


GENERAL CONSIDERATIONS 

Vitamin Therapy — Vitamin therapy 
in otolaryngology is discussed by C. C. 
Cody . 1 Recent investigations confirm 
the general rule of vitamin therapy, that 
a vitamin can relieve only those symp- 
toms caused by its deficiency. The 
avitaminotic diseases are clinical entities 
with a definite pattern of symptoms and 
pathogenesis both in man and in labora- 
tory animals. 

Vitamin A has no effect on immunity. 
It is of no value in the treatment of 
infections unassociated with metaplasia 
of the mucosa due to nutritional defi- 
ciency. The benefiting of frequent and 
recurrent colds by the administration of 
vitamin A proves merely the existence 
of a deficiency in the diet. Vitamin A 
is indicated in certain types of chronic 
sinusitis in addition to the local treat- 
ment. Atrophic rhinitis may be a se- 
quela of chronic sinusitis from avita- 
minosis. 

The general etiologic factors for a 
clinical deficiency of the vitamin B 
group are a relatively low and highly 
variable vitamin content of the usual 
foods, rather meager storage facilities 


for these vitamins in the human body 
and their rapid metabolism or excretion. 
Alkaline fluids rapidly destroy the vita- 
mins of the B group. The methods of 
processing and preparing foods for the 
table affect their thiamine content. 

The presenting otolaryngologic com- 
plaints associated with latent beriberi 
may be nasal discharge, sore throat, 
hoarseness, a lump or ball in the throat, 
difficulty in swallowing, tinnitus or im- 
paired hearing. A nasal syndrome has 
been identified with thiamine deficiency. 
The presenting complaint is slight but 
frequent postnasal discharge. Mucus is 
expectorated at short intervals. Sneez- 
ing is occasional but does not occur in 
bouts. There is no headache. Young 
women are most often affected. 

A pharyngeal syndrome has the pre- 
senting complaint of sore throat and 
occurs more frequently in the summer 
and autumn. The clinical picture of the 
enlarged arytenoids in thiamine defi- 
ciency and in tuberculosis of the larynx 
is somewhat analogous. Patients with 
globus hystericus who have edema of 
the arytenoids typical of thiamine defi- 
ciency are relieved of their symptoms 
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within five days by 30 mg. of thiamine 
hydrochloride a day. 

The laryngeal syndrome producing 
voice changes present two clinical pic- 
tures : One occurs occasionally in the 
edentulous aged, usually in women, and 
the other extremely rare form is seen 
in infants. In the aged, the voice, al- 
though strong, rapidly tires on talking 
and has a peculiar sound as though the 
end of a syllable or word is split or 
fuzzy. Edema of the arytenoids is pres- 
ent, and the vocal cords are moist, 
though normal in color. On plionation, 
the edges of the vocal cords are brought 
together but cannot be held in close 
approximation and so are slightly sepa- 
rated. The vocal cords become dry and 
normally approximated and the voice 
clear after ten to fourteen days on 30 
mg. of thiamine chloride a day. 

Thiamine hydrochloride is effective for 
a few conditions in which the precise rela- 
tionship to nutritional deficiencies is not 
at present clear. It affords protection 
against the toxic effects of roentgen 
rays. Clinical experience has confirmed 
the observation that thiamine hydro- 
chloride has a synergistic action on 
thyroid. 

That some persons are susceptible 
and others resistant to vitamin C defi- 
ciency is the only conclusion possible 
from the rather contradictory reports 
on human requirements for ascorbic 
acid. The conclusion that ascorbic acid 
benefits hay fever is in dispute. Some 
do improve. The symptoms of the group 
which showed no benefit were diagnosed 
as nasal allergy. But the improvement 
or cure in the other group indicated 
that vasomotor rhinitis may be an early 
symptom of early or subclinical scurvy. 
Nearly all of the latter group were 
found to be on diets containing little 
or no citrus fruits or fresh vegetables. 


Vitamin D lias a function in the me- 
tabolism of calcium and phosphorus in 
the maintenance of their normal ratio 
to each other. 

The diagnostic methods are at pres- 
ent clinical examination and therapeutic 
tests ; suitable laboratory tests for clini- 
cians are hoped for in the future. The 
therapeutic action of the vitamins is 
precise and specific. Consequently, the 
otolaryngologist in prescribing vitamins 
should treat diseases and not symptoms. 

Hypometabolism — Hypometabolism 
in the practice of otolaryngology is dis- 
cussed by J. W. McLaurin, 2 who states 
that the less obvious etiologic factors 
are malnutrition, mental strain, worry, 
or sense of insecurity of life. Obesity 
is die classic sign which usually directs 
attention to hypothyroidism, but many 
thin persons who never have gained 
weight do so when started on a well- 
regulated course of thyroid treatment. 
Whereas somnolence, forgetfulness, and 
lack of concentration are signs of true 
myxedema ; restlessness, nervousness, 
and insomnia are more apt to be ob- 
served with hypometabolism. Headache, 
low blood pressure, and general fatigue 
are frequent complaints of the patients. 
Other symptoms include blockage of the 
eustachian tubes, nasal obstruction, post- 
nasal drip and repeated colds, voice 
changes, and other vague pharyngeal 
and laryngeal complaints. 

The clinical diagnosis can be sub- 
stantiated by determinations of the basal 
metabolic rate. The diagnosis of hypo- 
metabolism in a young or mature adult 
does not present as difficult a problem 
as that of hypometabolism in a child. 

The contraindications to thyroid 
medication may be listed as follows : 
Hyperthyroidism; diabetes mellitus; se- 
rious organic heart disease ; persistent 
tachycardia ; tuberculosis and extreme 
degrees of malnutrition. The author 
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urges that, as long as there are no con- 
traindications, thyroid be given an ade- 
quate trial even though the basal meta- 
bolic rate is within normal limits. 

The treatment consists in the admin- 
istration of any form of the prepared 
gland or its active principle. It is well 
to fix on one brand and continue its 
use. One should begin with a small 
amount and increase the dose grad- 
ually until the symptoms for which it 
is given have disappeared. The amount 
of medication is strictly an individual 
problem. After freedom of symptoms, 
the dose can be decreased gradually 
and the therapy finally stopped, when 
the metabolism becomes normal. 

Facial Neuralgia — Spasmodic facial 
neuralgia is the subject of an enlighten- 
ing review by R. L. Glass. 3 According 
to Glass, fundamental in the diagnosis 
of pain in and about the face are: The 
pain path affected, its point of involve- 
ment, and the nature of the irritant. 

The chief routes of pain from the 
general region of the face to the sen- 
sorium are: 

1. Trigeminal nerve (brow, eyelids, 
nose, cheek, lips, chin, part of ear, nasal 
fossa, palate, anterior two-thirds of 
tongue). 

2. Facial nerve (part of auditory 
canal and tympanic membrane through 
the nerve of Wrisberg). 

3. Glossopharyngeal nerve (posterior 
one-third of tongue, tonsil, faucial pil- 
lars, soft palate, pharynx, eustachian 
tube, tympanic cavity, mastoid cells). 

4. Vagus nerve (part of auricle and 
of external auditory meatus through the 
nerve of Arnold). 

5. Small occipital nerve (part of 
pinna) . 

6. Great auricular nerve (part of 
auricle, angle of mandible). 

7 . The sympathetic. 


A pain stimulus may be applied at 
different points along am’ one of these 
structures — peripheral nerve branch, 
ganglion, ganglionic or spinal root. 
Pain elaborated at the psychic level — 
so-called psychalgias, but better labeled 
as plain hysteria — also occurs, and at 
times is easily confused with an organic 
neuralgia. 

The nature of the irritant, the lesion 
or the underlying pathological-physio- 
logical process, cannot be identified in 
numerous cases. This is because the 
essence of many neuralgias is obscure. 
However, a certain differential classifi- 
cation, necessary for proper treatment 
of the patient, can usually be made. To 
succeed in this, the clinician must heed 
certain points. Of these, the most im- 
portant are : ( 1 ) Precise location of the 
pain; (2) character of the pain; (3) 
its mode of occurrences; (4) its relation 
to various external stimuli and to acts 
involving muscles of the face, jaw, 
tongue, and throat; (5) the patient’s 
general behavior during the time of the 
pain; (6) specific features characteris- 
tic or highly suggestive of well-known 
clinical syndromes; and (7) associated 
neurological findings. 

Of prime importance is precise loca- 
tion of the pain. In various entities, 
there is a difference in its quality or 
character, while the mode of occurrence 
varies, too. Of great value in diagnosis 
is the relation of the pain to external 
stimuli or to acts requiring contraction 
of the muscles of the face, jaw, tongue, 
or throat. The patient’s general behavior 
during the attack of pain has valuable 
differential diagnostic weight. Specific 
features typical or highly suggestive of 
known clinical syndromes will aid in 
classification of the pain. In occasional 
cases, associated neurological findings 
are invaluable. 
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The neurological treatment of pain 
about the face is either specific or pallia- 
tive. In the former, the lesion causing 
the pain is eradicated by a surgical pro- 
cedure, such as removal of a tumor of 
the gasserian ganglion or of the cere- 
bellopontine angle. Palliative treatment 
involves interruption of the route of the 
pain impulse to the sensorium. 


OTOLOGY 

Allergy — Nasal allergy for the prac- 
ticing rhinologist is the subject of an en- 
lightening presentation made by George 
E. Shambaugh, Jr. 4 Three phases are 
discussed: I. Pathologic and Theoretic 
Considerations ; II. Methods of Diag- 
nosis of Nasal Allergy; III. Treatment 
of Nasal Allergy. 

L While the nasal and sinus mucosa 
of some persons has the ability to re- 
cover spontaneously and completely 
from certain severe infections, there is 
an inability in others to throw off and 
recover from the very mildest type of 
low-grade infection, particularly when 
hyperplastic and polypoid changes are 
present in the ethmoid and other sinus 
regions. It has been only recently that 
we have begun to learn that there is an 
underlying allergy in these cases. At 
least 70 per cent of chronic sinus infec- 
tions, and at least 90 per cent of chronic 
nasal infections can be shown to have 
an underlying allergic factor responsible 
for the chronicity. 

The allergic reaction is believed to be 
an immune reaction, the result of the 
union of specific antibodies with the 
particular substance to which the per- 
son is allergic. We do not know what 
in the allergic individual makes him 
develop antibodies against substances 
which normally do not stimulate anti- 
body production and the consequent 


symptoms, except that heredity is an 
important factor. The pathology of the 
allergic reaction is seen in the positive 
skin test. The allergic reaction should 
be regarded as a defense reaction, or 
immune reaction, against an invader. 

Nasal allergy in its early stages is a 
reversible reaction, so that after the hay 
fever season, the “waterlogged” nose 
usually returns entirely to normal. 
Long-standing allergy, when compli- 
cated by infection, results in irreversible 
hyperplastic and polypoid changes in 
the nasal and sinus mucosa. 

The best therapeutic results will fol- 
low only when the infection and the 
allergy are treated simultaneously, and 
this can be accomplished best by the 
rhinologist who makes his own allergic 
studies. 

II. Nasally, allergy is suspected on 
the basis of the patient’s symptoms, the 
appearance of the nasal mucosa, and the 
finding of eosinophiles in the nasal 
smear. To find the offending allergy, 
the patient’s history, the skin tests, the 
elimination diet, and the therapeutic test 
are employed. In the last analysis, the 
proof of an allergen depends upon the 
therapeutic test: Recovery from symp- 
toms when the specific substance is re- 
moved, and recurrence of symptoms 
when the patient is again exposed to 
the substance. The skin tests must be 
regarded merely as an aid, and not as 
the sole means of diagnosis. 

III. Sensitivity to house dust is a major 
factor in most of the nasal allergy en- 
countered in rhinologic practice. Thera- 
peutic response to injections of house 
dust extract is very satisfactory in the 
great majority of cases. The treatment 
of food allergens consists of removing 
the allergic foods from the diet. Injec- 
tions of food extract have not proven 
satisfactory in the treatment of food 
allergies. While the allergic patient is 
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sensitive to a number of substances, one 
or two of these will be chiefly responsi- 
ble for his symptoms. When these are 
removed, or he is treated for them, his 
symptoms will be relieved. As has al- 
ready been stated, in order to restore 
the patient to “allergic balance,” and to 
relieve his symptoms completely, the 
infections as well as the allergies must 
be recognized and treated. 

Meniere’s Symptom Complex — 

H. I. Lillie, B. T. Horton, and W. C. 
Thornell 5 discuss Meniere’s symptom 
complex and report their observations 
on the hearing of patients treated with 
histamine. Their paper is based on 
twenty-five cases of Meniere’s symptom 
complex in which histamine was admin- 
istered. 

Two and seventy-five hundredths mil- 
ligrams of histamine diphosphate (one 
milligram of histamine base) was ad- 
ministered intravenously in physiologic 
salt solution (250 cc.), a 5 per cent 
solution of dextrose (250 cc.) or in a 
0.8 per cent solution of potassium chlo- 
ride at the rate of 20 to 60 drops per 
minute. The blood pressure and the 
pulse rate were checked frequently dur- 
ing the injection. Histamine was ad- 
ministered daily in this manner for 
three to six days. In conjunction with 
or following the injections, subcutaneous 
administration of histamine (a 1 : 10,000 
solution of histamine base) was begun; 
at first the dose was 0.2 cc. but this was 
increased by 0.05 cc., twice daily, up to 

I. 0 cc. or until the optimal dose was 
reached. The patient was then instructed 
to continue with the daily injections of 
histamine and gradually taper off the 
dose according to the response of treat- 
ment. In several cases in which the 
symptoms were especially severe, intra- 
venous injections were administered for 
many days. In many cases", histamine 
was administered intravenously during 
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the subcutaneous “desensitization,” to 
abort an attack of vertigo. 

Improvement in the deafness was 
noted in twelve cases; the greatest im- 
provement was noted in the cases in 
which the histamine was administered 
intravenously in an 0.8 per cent solution 
of potassium chloride. Improvement in 
the tinnitus immediately following treat- 
ment was noted in fourteen cases and 
improvement in vertigo was noted in 
twenty-one cases. The authors con- 
cluded, despite the insufficient number 
of cases to warrant drawing definite 
conclusions, that in a goodly number 
of cases of Meniere’s symptom complex 
in which histamine is administered, the 
hearing improves and there is consid- 
erable relief of tinnitus. 

To overcome misconceptions regard- 
ing intravenous histamine therapy, the 
authors relate that the method of giving 
histamine intravenously in a 1 : 250,000 
dilution is a simple procedure, and a 
large number of such injections have 
been given to patients with Meniere’s 
symptom complex without untoward 
effects. 

Penicillin Therapy in Infectious 
Diseases of the Ear — An interesting 
and valuable presentation on the use of 
penicillin in diseases of the ear was 
made by C. A. Swanson and D. C. 
Baker, Jr. 6 They told that infectious 
diseases of the ear can be effectively 
treated with penicillin because the ana- 
tomic structure of the ear permits the 
local administration of the drug and 
because the organisms causing most 
acute infections of the ear are usually 
in the group considered to be suscepti- 
ble to the drug. 

In acute otitis media, penicillin is ad- 
ministered by intramuscular injection. 
The amount of the drug necessary to 
combat the infection will vary according 
to its causative organism and severity. 
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Staphylococcic infections, as a rule, re- 
quire a greater amount of penicillin than 
those clue to streptococci. The drug 
should be continued after the patient has 
appeared to recover to avoid possible 
relapse. 

When surgical intervention is done 
for acute mastoiditis, it can be supple- 
mented by penicillin administered either 
by intramuscular injection or by local 
instillation into the mastoid cavity. 
Penicillin can be administered by con- 
tinuous intravenous injection for the 
treatment of acute labyrinthitis. In spe- 
cial instances, chronic otitis media can 
be treated successfully by the local in- 
stillation of penicillin into the middle 
ear. The patient who has a chronic 
discharging ear caused by an organism 
susceptible to the drug and has a large 
perforation of the eardrum with no 
evidence of granulations or cholestea- 
toma is best suited for penicillin ther- 
apy. The pneumatic otoscope can be 
used to force the drug into the middle 
ear and the penicillin can be sealed into 
the ear by means of cotton impregnated 
with a bland ointment. 

Penicillin has been employed with sub- 
stantial benefit in many instances in 
which other forms of therapy had failed. 
It was possible either to avoid surgical 
intervention for acute mastoiditis or to 
use the drug as a supplement to surgery 
with significant help. When the drug is 
instilled into the mastoid cavity after 
operation, healing is prompt and the 
period of convalescence is shortened. 
According to Swanson and Baker, peni- 
cillin is the most powerful chemothera- 
peutic agent available to combat acute 
otitis media, acute mastoiditis, and their 
complications. 

Otosclerosis — Eighty-five fenestra- 
tion operations for otosclerosis represent 
the basis of a report by J. M. Smith. 7 
Since the first series consisting of thirty- 


two cases, fifty-three additional opera- 
tions were performed, and in this latter 
group the results were more successful 
than in the first series. The improve- 
ment in the results dates back to the 
new location of the fistula. In the first 
eighteen operations of the total of eighty- 
five the fistula was made over the length 
of the external semicircular canal pos- 
terior to the ampullated end, with the 
head of the malleus removed and the 
incus in its normal position. In the rest 
of the series, sixty-seven in number, the 
fistula was moved forward over the 
dome of the vestibule anterior to the 
ampullated end of the horizontal semi- 
circular canal, with the head of the 
malleus and the incus removed. The 
operation should he performed before 
serious impairment of nerve function 
takes place. If nerve function is lost, 
the operation will prove useless. 

In the eighty-five operations there 
were no complications or mortality. It 
is Smith’s belief that if the operation is 
successfully performed, it not only re- 
stores practical hearing, hut also retards 
the progress of otosclerosis. 

Education of Deaf Children — 
C. E. Rankin 8 reviews the subject of 
education for children handicapped by 
deafness. In the main he describes the 
routine of the North Carolina School 
for the Deaf, the character of its student 
body, the criteria for admission, and 
other factors. Of interest to the otolo- 
gist are the statistical aspects of the 
problem of child deafness. A recent sur- 
vey made in the tipper school, 156 un- 
selected students furnishing reliable in- 
formation, shows that 59, or 37.8 per 
cent, lost their hearing in early child- 
hood, 12 of them after the age of six. 
Of this number, 24 owe their loss of 
hearing to spinal meningitis; in 22, 14.1 
per cent, the cause of deafness being 
illnesses such as scarlet fever, typhoid 
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fever, and ear infections in later child- 
hood. Seventy-five, or 48 per cent, of 
the 156 students were born deaf. Forty- 
one of these have one or more deaf 
sisters or brothers; 12 are children of 
deaf parents, and 18 are children of 
hearing parents having deaf relatives. 

Physicians could render valuable serv- 
ice by ascertaining in early infancy 
whether or not deafness has been inher- 
ited by the offspring of deaf partners, or 
of hearing partners having deaf ances- 
tors or relatives. We have had in school 
children of deaf parents who were them- 
selves thought to be deaf, but were found 
to have normal hearing ; they simply 
had no chance to make use of it. On the 
other hand, many deaf children are con- 
sidered normal until they reach the age 
of two or three years. Much good could 
be done by putting children of deaf par- 
ents in such environments that they 
would hot lose anything in the early 
training of hearing and of speech, and 
by preparing deaf children of hearing 
parents for school by means of lip 
reading. 

Rankin urges that deaf or partially 
deaf children should be put into special 
schools as early as possible for rehabili- 
tation training. 

Otitis Media — Chronic Suppura- 
tive Otitis Media — An interesting and 
informative discussion of chronic sup- 
purative otitis media has been presented 
by L. R. Boies. 9 In the author’s per- 
sonal experience, he has observed the 
development of chronic middle ear sup- 
puration : 

1. As the sequela of a severe infec- 
tion causing necrotic change in some 
portion of the tympanum. 

2. In acute otitis media in an ear in 
which the mucosa has remained hyper- 
plastic. 

3. As the result of the formation of 
a cholesteatoma from an ingrowth of 


epithelium from Shrapnell’s membrane 
without preexisting perforation or otitis 
media. 

4. As a complication of ordinary 
acute otitis media in an ear with normal 
pneumatization. 

The following definition of chronic 
suppurative otitis media is suggested : It 
is a continued suppuration from the 
middle ear following an acute necrotic 
otitis media or a primary suppuration 
in a middle ear with hyperplastic mu- 
cosa; uncommonly, it occurs following 
an invagination of epithelium from 
Shrapnell’s membrane to form a choles- 
teatoma without preexisting perfora- 
tion, or an ordinary otitis media in a 
previously normal middle ear. 

In otology, cholesteatoma refers to 
an accumulation of horny and desqua- 
mated epidermis and cholestrin crystals. 
The cholestrin results from decomposi- 
tion of organic matter out of contact with 
oxygen. The author prefers the use of 
“primary” and “secondary” to designate 
the two types of pseudocholesteatoma. 
The “primary” pseudocholesteatoma is 
the “genuine” type of Wittmaack. The 
“secondary” pseudocholesteatoma is the 
type commonly encountered in chronic 
suppurative otitis media. 

It has been found helpful to use a 
classification of chronic suppurative otitis 
media suggested by Lillie. There are 
four types : 

Type I is characterized by a thin 
mucoid discharge with little or no odor. 

Type II is characterized by pathologic 
changes confined to the middle ear. 

Type II has its most striking patho- 
logic change in the attic although the 
conditions described in Types I and II 
may be associated. The odor of the 
discharge is foul. It may be scanty. 
The perforation is in Shrapnell’s mem- 
brane or along the posterior margin of 
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the tympanic membrane. Cholesteatoma 
is usually present. 

Type IV contains all cases in which 
there are signs of extension of the dis- 
ease to the labyrinth, meninges, brain or 
facial nerve. Cholesteatoma is invaria- 
bly present. Surgical intervention is posi- 
tively indicated. 

From the standpoint of diagnosis, the 
following facts merit consideration : 

1. The character of the discharge 
may indicate at first examination the 
nature of the pathologic process. 

2. Objective signs in the middle ear 
exclusive of the discharge are of consid- 
erable diagnostic value. 

3. Hearing loss varies in degree ac- 
cording to the site and type of the 
pathology. 

4. The fistula test should be per- 
formed in every case of chronic middle 
ear suppuration of Types 111 and IV. 

5. Pain is an uncommon symptom in 
the ordinary case of chronic middle ear 
suppuration. Tts presence is of serious 
import. It may mean that: (1) Tension 
has developed due to a stoppage of se- 
cretion (pus or cholesteatoma) ; or (2) 
the dura or sinus wall has been exposed 
by the disease and a localized pachy- 
meningitis is present, or a perisinus ab- 
scess; or (3) an actual brain abscess 
is present. 

6. Vertigo occurring in the presence 
of a chronic middle ear suppuration is 
a serious symptom. 

7. Facial paralysis occurring during 
the course of a chronic suppurative otitis 
media is an indication for surgical inter- 
vention. 

Concerning therapy, conservative 
methods are indicated in Types I and II 
of chronic middle ear suppuration. This 
therapy includes one or more of the 
following procedures : 

1. The local use of certain antiseptic 
solutions or powders. 


2. Minor surgical procedures de- 
signed principally to remove diseased 
tissue, proliferative change, and to im- 
prove drainage. 

3. Removal of any upper respiratory 
tract pathology which might contribute 
to inflammation of the middle ear. 

The proper choice of a specific major 
surgical procedure for chronic middle 
ear suppuration and mastoiditis depends 
upon the site and type of the pathol- 
ogy. It has been advocated that the 
term “tympanomastoidectomy” be used 
in place of the more common desig- 
nation “radical mastoidectomy.” The 
author has employed three types of 
operations for chronic otitis media and 
mastoiditis. These are: (1) The com- 
plete simple mastoidectomy; (2) the 
modified radical mastoidectomy (tym- 
fianomastoidcctomy) ; (3) the complete 
radical mastoidectomy ( tympanomastoid - 
ectomy). 

Since 1940 the author and his asso- 
ciates at the University of Minnesota 
have used the Lempert cndaural ap- 
proach for tympanomastoidectomy in a 
total of eighty-two cases ; fourteen of 
these were of the modified type. During 
the period these eighty-two patients were 
operated on by the cndaural approach, 
an additional sixteen were operated on 
by the postaural route. The advantages 
of the cndaural approach are: (1) 
There is less soft tissue disturbance. 
(2) The operative maneuvers are more 
directly over the middle ear and antrum 
where usually the most important work 
is centered. It seems to be a perfect 
approach for the modified tympanomas- 
toidectomy. ( 3 ) The construction of the 
plastic flap is simplified. (4) Postopera- 
tive care and discomfort are lessened. 

Patients Resistant to Sulfonamides 
— Simon Ball 10 reports on a series of 
patients suffering from otitis media re- 
sistant to sulfonamide drugs. To these 
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patients penicillin was administered. Of 
twelve cases of -acute otitis media com- 
plicating scarlet fever, one required sur- 
gical intervention. In ten of the cases, 
the otitis rapidly responded to treatment. 
In one case, recovery occurred slowly, 
which was attributed to the fact that the 
pathologic condition resembled an acute 
exacerbation of chronic recurrent sup- 
purative otitis media. Material from the 
middle ears in these cases yielded, on 
culture, a growth predominantly Strep- 
tococcus hemolyticus. Penicillin was 
administered by the intramuscular route 
in all cases; each dose was 20,000 Ox- 
ford units, and the doses were given at 
four-hour intervals, day and night. The 
ten cases in which response to treatment 
was rapid showed resolution of the in- 
volvement of the tympanic membrane 
and restoration of normal hearing in 
from one to two weeks (average time 
nine days). 

Five cases of acute nonscarlatinal 
otitis media complicated by mastoiditis 
were studied. Each patient had been 
under treatment with a sulfonamide com- 
pound and was given penicillin only after 
signs and symptoms of complicating acute 
mastoiditis had developed. From the re- 
sults obtained, it seems that the prompt 
resolution and healing of acute nonscar- 
latinal suppurative otitis media compli- 
cated by mastoiditis, without the neces- 
sity of surgical intervention, is most 
promising. 

Otitis Externa — E. Simon 11 states 
that the frequency and the severity of 
otitis externa determine its economic im- 
portance. His report is based on a group 
of ninety patients who were observed in 
a tropical climate and treated until they 
were well. 

The finding of an organism in a cul- 
ture of material taken from an area of 
otitis externa does not absolutely indi- 
cate that the organism is the primary 


invader. It is important to take the mate- 
rial for culture from the infected portion 
of the canal and throughout the infected 
area and from the debris when present. 
The medium used for culture influences 
the study. A basic factor in the causa- 
tion of otitis externa is a warm or trop- 
ical climate. 

In the present study of ninety per- 
sons, it was apparent that the otitis was 
due to bacterial infection. The symptoms 
of itching, with or without pain, the edema 
and the discharge usually make the diag- 
nosis certain. With marked edema it may 
be difficult to determine the presence of 
otitis media or even mastoiditis. In the 
latter, the edema of the posterior wall of 
the canal is rarely as pronounced as that 
in severe otitis externa, in which often 
edema of the anterior wall is present. 
Infrequently there may be otitis media 
subsequent to otitis externa or vice versa ; 
the history will usually indicate the ini- 
tial infection. With otitis media there are 
more systemic reactions. 

The treatment which was successful in 
every one of the last sixty cases includes : 

1. Thorough cleansing and drying 
of the external auditory canal and drum 
membrane. 

2. Spraying of the canal wall and 
drum membrane with a coating of sulfa- 
nilamide. 

3. Administration of sulfathiazole, 1 
gm. every four hours, and if the aural 
condition is not improved, 1.5 gm. every 
four hours. Sulfadiazine was used when 
sulfathiazole was not tolerated. 

The routine must be kept up until the 
discharge and the edema have disap- 
peared and the patient does not notice 
itching. The average length of treatment 
for all cases in this series was less than 
seven days. 

Tinnitus — M. Atkinson 12 believes 
that the cause of tinnitus has been stud- 
ied too exclusively from the purely oto- 
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logical angle, while the more general 
neurological outlook has been largely dis- 
regarded. Tinnitus could be called, equally 
well and with greater accuracy, auditory 
paresthesia. This is merely to translate 
into pathological terms the physiological 
concept of the specificity of nerve func- 
tion that stimulation by whatever means 
employed, electrical or chemical, of the 
nerves of any special sense organ pro- 
duces a sensation appropriate to that 
organ and to no other. 

If this concept of tinnitus and the 
associated impairment of hearing as evi- 
dence of an auditory neuropathy is ac- 
ceptable, thus bringing the condition into 
line with peripheral neuritis or neurop- 
athy in general, then the problems posed 
to the neurologist by this syndrome are 
the same as those posed to the neurolo- 
gist by the extremely difficult subject of 
spontaneous paresthesia. 

Experiments suggest that the symp- 
tom of tinnitus may have its origin in 
a vascular disturbance involving the 
cochlear nerve. Because the same symp- 
tom in Meniere’s syndrome, which the 
author has attempted to show also has 
a vascular basis, has been relieved or 
improved in a large proportion of cases 
in the vasospastic group by vasodilata- 
tion, it has seemed reasonable to adopt 
the same method of therapy in similar 
cases not complicated by vertigo. For, in 
the opinion of the author, Meniere’s syn- 
drome is no other than chronic progres- 
sive deafness with tinnitus complicated 
by a vestibular disturbance. The two 
are fundamentally the same, etiologically 
speaking; the difference is only in the 
spread of the disturbance. Nicotinic 
acid is used as the vasodilator drug of 
choice. Other drugs have been tried but 
have been discarded. Nicotinic acid is 
a powerful vasodilator. It can be given 
by all routes, intravenous, intramuscular 
and oral, and should be given by them 


all and in that order. The results of 
treatment of the author’s series of cases 
are given in the table on following page. 

The results have been estimated con- 
servatively. Relief means literally what 
it says, a complete absence of tinnitus, 
while improvement has had to be defi- 
nitely asserted by the patient to qualify. 
Every effort has been made to avoid the 
pitfall of wishful thinking on the part of 
the patient, and the series is considered 
large enough to minimize the inevitable 
occasional error in this regard. It has 
been collected over the four years 1940- 
1943, and a number of these patients 
have been under continuous observation 
for more than two years. 

It is interesting to note that the great- 
est percentage of relief or improvement 
has been obtained in cases of conductive 
deafness (85 per cent of forty-seven 
cases), whereas in cases of perceptive 
deafness only 69 per cent of twenty-two 
cases have been relieved or improved. 
This is a finding which would scarcely 
have been anticipated and which cannot 
well be explained along the lines of con- 
ventional otological thinking. In cases 
with vertigo the proportion is still less 
(52 per cent of 106 cases), and this is 
because in them the disturbance is apt 
to be more sevei-e (hence its spread) 
though not essentially different. 

Mastoiditis — Experience is recorded 
in treating twenty-three patients having 
acute surgical mastoiditis by means of 
primary closure of the mastoid wound 
and instillation of penicillin into the 
mastoid cavity. L, F. Johnson, L. Wein- 
stein, and P. S. Spencer, Jr., 1 '' 1 believed 
that since penicillin is one of the most 
effective antibiotic agents known to med- 
ical science, this drug administered either 
locally or generally or both should be the 
answer to the problem of successful pri- 
mary suture. It was decided to adminis- 
ter the drug locally primarily because 
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Results in Treatment of Tinnitus Aurium 
With Nicotinic Acid, 1940-1943 


Cases 

Total 

Number of 
Cases 

Number 

with 

Tinnitus 

Res nits 

Relieved 

Improved 

No Change 

Deafness of middle 
ear type only 

64 

47 (73%) 

10 (21%) 

40 = 

30 (64%) 
85% 

7 (15%,) 

Deafness of nerve 
type only 

33 

22 (67%) 

3 (14%) 

15 = 

12 (55%) 
69% 

7 (31%) 

Total (Deaf only) 

97 

69 (71%) 

13 (19%) 

55 = 

42 (61%) 
80% 

14 (20%) 

Deafness and vertigo 
(Meniere’s 

Syndrome) 

106 

106 (100%) 

13 (12%) 

55 = 

! 

I 

42 (40%) 
52% 

51 (48%) 

Total, including 
Meniere’s cases 

203 

175 (86%) 

26 (15%) 

110 = 

84 (48%) 
63% 

65 (37%) 


less penicillin would be required by this 
method than if the intramuscular route 
were employed. 

Twenty-three patients with suppura- 
tive mastoiditis following scarlet fever 
and measles were treated by simple mas- 
toidectomy and local application of peni- 
cillin in the mastoid cavity. Of these, 17 
showed complete cure after one course 
of treatment, while six remained well 
after a second course of penicillin. The 
recommended dose of the drug is 10,000 
units every eight hours for four days 
(a total of 120,000 units). 

Local application of penicillin in the 
mastoid cavity through a ureteral cathe- 
ter after mastoidectomy appears to be a 
feasible and practical procedure. When 
this drug is given in proper dosage, 
healing of the postaural wound and a 
dry external auditory canal usually are 
present on the fifth postoperative day. 
In cases in which aural discharge recurs, 


reinsertion of the catheter and reinjec- 
tion of penicillin for an appropriate pe- 
riod of time produce complete clearing 
of the discharge. Local treatment with 
penicillin seems preferable to use of sul- 
fonamide compounds for infections with 
Staph, aureus, hemolytic streptococci, 
and other organisms susceptible to the 
antibiotic agent because of the absence 
of any harmful toxic effects, the slight 
risk of sensitization, and the increased 
speed of healing. 

Penicillin Therapy — Penicillin in 
mastoiditis and its complications is dis- 
cussed by F. J. Putpey. 14 From an 
experience in the treatment of ten cases, 
the author concluded that infections of 
the mastoid and contiguous structures 
can be readily controlled by penicillin 
provided the causative organisms are 
sensitive to the drug. Sterilization of 
the blood stream and control of spread- 
ing infections can be accomplished by 
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systemic administration of penicillin, but 
surgical intervention is usually necessary 
to effect a cure. Local application of the 
drug has proved beneficial in the healing 
of persistently draining mastoid wounds. 

In eight of the ten cases of the series 
reported on, sulfonamide compounds 
were administered, without clearing the 
infection. When penicillin was adminis- 
tered, prompt response was obtained. 
From the observation and experience 
made possible by this small group of 
cases, Putney believes that at the present 
time penicillin in combination with ade- 
quate surgical intervention offers the 
most effective means of combating the 
serious and life-endangering otologic 
complications. 

Thrombophlebitis of Lateral Sinus 
— An analysis is presented by H. Rosen- 
wasser 15 of the last 100 cases of throm- 
bophlebitis of the lateral sinus in which 
operation was resorted to at the Mount 
Sinai Hospital, New York. The method 
of treatment generally employed had as 
its purpose an exposure of the lateral 
sinus wide enough to encompass the lim- 
its of the disease, the opening of the 
parietal wall of the sinus, the removal of 
the thrombus when one was present, the 
excision of part of the diseased parietal 
wall, and the establishment of free bleed- 
ing from the torcular and bulbar ends. 
If there was doubt as to the safety of 
leaving the internal jugular vein patent, 
it was the consensus of the otologic de- 
partment that the vein should be ligated. 

The ages of fifty-five patients ranged 
up to ten years ; the ages of ninety were 
under thirty years. An obturating throm- 
bus was present in the lateral sinus in 
twelve of the twenty-seven patients who 
died ; fifteen patients had “suppurative 
thrombophlebitis” or “mural thrombus” 
or “phlebitis.” In this analysis, it was 
not possible to correlate pathologic ma- 
terial prognostically with clinical course. 


The time at which a metastatic focus 
becomes clinically evident is no reliable 
indication as to when the bacteria were 
deposited. In this study, metastases were 
noted preoperath ely in twenty-one pa- 
tients, whereas metastases were observed 
postoperatively in twenty-two patients. 
Of the latter, nine also had clinical me- 
tastases before the operation on the sinus 
and jugular vein. 

There were 27 deaths in this group of 
100 unselected patients operated on for 
thrombophlebitis of the lateral sinus. All 
operated on were included despite the 
presence of abscess of the brain and 
meningitis on admission in a number of 
them. The mortality from the thrombo- 
phlebitis was much higher in old patients 
(over thirty years) than in children and 
young adults. Only by including all cases 
can the inherent mortality of thrombo- 
phlebitis of the lateral sinus ultimately 
be determined. 

Nineteen patients were treated by 
operation combined with chemotherapy; 
seventeen recovered and two died. The 
influence of chemotherapy in the treat- 
ment of bacteremia is great, and because 
of this one must beware of the tendency 
on the part of some to await the effect 
of chemotherapy alone in cases in which 
the lateral sinus is involved. Therefore, 
until substantial evidence to the contrary 
is advanced, one is justified in assuming 
that bacteremia due to thrombophlebitis 
of the lateral sinus will or may persist 
despite chemotherapy and that surgical 
measures for the eradication of the phle- 
bitic process are warranted. 


RHINOLOGY 

Sinusitis — Relation of Chronic Si- 
nusitis to Bronchiectasis — The rela- 
tionship of chronic sinusitis to bronchi- 
ectasis is considered by F. W. Davison. 16 



OTORHINOLARYNGOLOGY 


515 


The author’s clinical experience does not 
permit him to agree with the oft quoted 
statement that sinus infections cause 
bronchiectasis. The frequent coincidence 
of two diseases in the same patient does 
not prove that one caused the other, but 
rather suggests that both infections have 
the same etiologic factors. To evaluate 
the relationship of these diseases, the 
author has analyzed the case histories of 
fifty patients who have bronchiectasis, 
and the case histories of fifty patients 
with chronic suppurative sinusitis of at 
least one year’s duration who had no 
bronchopulmonary symptoms. The diag- 
nosis of bronchiectasis was accepted only 
when confirmed by bronchograms made 
with iodized oil. The diagnosis of chronic 
sinusitis was accepted only if the patient 
had a history of purulent nasal and post- 
nasal discharge of at least one year’s 
duration, and if a purulent sinusitis could 
be demonstrated. 

In the series of cases studied, the 
allergic or hypersensitive state was an 
etiologic factor in 80 per cent of the 
fifty patients with bronchiectasis. Edema 
occurs in all local manifestations of hyper- 
sensitiveness. Therefore, it does not seem 
surprising that bronchial obstruction due 
to edema, at the time of an acute bron- 
chopulmonary infection, should very 
frequently lead to the development of 
bronchiectasis in allergic persons. Sev- 
enty-four per cent traced the onset of 
their chronic cough to an acute bron- 
chopulmonary infection. Mucosal edema 
is probably the chief factor responsible 
for the atelectasis which led to the devel- 
opment of bronchiectasis. According to 
Davison, improved results in the preven- 
tion and treatment of bronchiectasis will 
be had when we know more about hyper- 
sensitiveness and how to control it. In 
the meantime, resort must be had to 
bronchoscopic aspiration to remove 
viscid, obstructing exudate and the ad- 


ministration of ephedrine which controls 
mucosal edema during respiratory infec- 
tions in hypersensitive persons. 

Therapeutic Trends in Nasal Sinus- 
— O. E. Van Alyea 1 ” discusses the 
modern therapeutic trends in nasal sinus- 
itis. He reviews the defense mechanisms 
of the nose and sinuses and elaborates 
on the contributing factors to sinus 
disease. 

In selection of nose drops, certain 
rules should be followed. They should be : 

1. Nondetrimental to ciliary action. 

2. Slightly acid with a pH of 5.5 
to 6.5. 

3. Isotonic. 

4. Noninjurious to the mucous mem- 
brane. 

5. Devoid of systemic side effects. 

Complying with these requirements 

are solutions of ephedrine, *4 to 1 per 
cent in normal saline. Many ephedrine- 
like solutions in saline are available 
which also fulfill requirements. Solu- 
tions not acceptable as "nose drops” are 
those containing mineral oil and solu- 
tions of mild silver protein. 

In cases of nasal blockage even though 
the septum is deviated, septal resection 
often fails to relieve the obstruction to 
breathing. This is because the blockage 
is in no way related to the septal irreg- 
ularities. Some of the more common 
causes of nasal blockage are nasal al- 
lergy, systemic disorders which produce 
vasodilatation in the turbinal structures, 
and swelling of the nasal tissues which 
are bathed in the exudate from suppu- 
rating sinuses. 

The present trend in management is 
toward conservatism. This is due largely 
to the fact that there has been marked 
improvement in our conservative meas- 
ures. Attention must be directed to the 
drainage area of the sinus. Simple re- 
moval of purulent exudate by lavage is 
not sufficient unless, in the meantime. 
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adequate drainage space has been sup- 
plied. This may require infraction of the 
middle turbinate, or antrum window re- 
section. The other sinuses may require 
special procedures. 

The most difficult problem is the 
“overoperated” case. Although hope- 
less invalids, in a sense, they are entitled 
to complete examination and modern 
therapeutic aids as they are now avail- 
able in the rhinologic field. 

Aerosinusitis — A resume of aero- 
sinusitis is presented by Paul A. Camp- 
bell . 18 It is defined as an acute or 
chronic inflammation of one or more of 
the nasal accessory sinuses produced by 
a barometric pressure difference between 
the air or gas inside the sinus and that 
of the surrounding atmosphere. 

A cavity, such as a normal sinus with 
an unobstructed ostium, will during 
ascent allow its gaseous contents to 
move outward. On descent, the flow of 
air or gas is in the opposite direction. 
As this movement is not accompanied 
by any change in the structure of the 
sinus, no sensation is felt and no symp- 
toms occur. This free flow of gaseous 
matter may be altered or prevented by 
two conditions. First of all, by the pres- 
ence of pus, fluid, or similar substance 
covering the ostium ; and second, by the 
obstruction of the ostium afforded by 
redundant tissue or anatomical deform- 
ity. The first situation has been cate- 
gorized as nonobstructive aerosinusitis 
and the second as obstructive aerosinus- 
itis. 

Aerosinusitis must be differentiated 
from purulent and catarrhal sinusitis. 
There is a history of pain over one or 
more of the sinuses during or shortly 
after exposure to extensive barometric 
pressure change. Epistaxis occurring 
during or after exposure to barotrauma 
is extremely suggestive. Roentgenologic 
plates disclosing opacity or a thickened 


lining membrane in the absence of pre- 
vious sinusitis are strongly indicative. 
This is especially true if mucosal or sub- 
mucosal hematomas are demonstrated. 
Leukocytosis and fever in most instances 
are absent in aerosinusitis. 

The milder cases are self limited, reso- 
lution taking place in from a few hours 
to a few days. The more severe cases 
may run a course of from a few days to 
a few weeks. Absorption of mucosal or 
submucosal hematomas may necessitate 
a period of from two to six months. 
When complications ensue, the course 
may be substantially altered. 

From the standpoint of prophylaxis, 
those who have upper respiratory infec- 
tions, nasal allergy, or nasal obstruction 
from anatomical deformity or polypi 
should not undergo great barometric 
pressure change until it is known that 
adequate nasal and sinal ventilation ex- 
ists. Shrinkage of the offending struc- 
tures will usually allow -normal ciliary 
activity to evacuate a sinus of extra- 
neous materials which may have been 
pressed into it. Obstructive aerosinusitis 
presents a somewhat different problem. 
Here the primary objective is to equal- 
ize the pressures inside and outside the 
cavity. A return to the altitude at which 
the block formed, then emptying the nose 
of secretion, followed by shrinkage of the 
offending tissues and slow return to 
earth would seem the ideal procedure. 
However, before attempting such a meas- 
ure, one should know of the underlying 
pathology before subjecting the patient 
to further barotrauma. Any procedure 
which will increase fluid production in- 
side the sinus cavity will influence air 
pressure equalization. Heat seems indi- 
cated. At times it is necessary to move 
a turbinate or a polyp to break up the 
block. 

Usually, however, shrinkage by any 
of the usual vasoconstrictor agents will 
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suffice. Following recovery from aero- 
sinusitis, the nasal passages should be 
carefully inspected and any obstruction 
removed before further exposure to alti- 
tudinal change. 

R. W. Wright and H. M. E. Boyd 19 
review the subject of aerosinusitis, its 
predisposing causes and symptoms, and 
then proceed to give their observations 
concerning aerosinusitis at an army air 
base. 

Aerosinusitis is not nearly as com- 
mon as aero-otitis media. This statement 
is supported by observation on a year.- 
round basis and covering thousands of 
flights in the low-pressure chamber. This 
observation revealed that aerosinusitis 
occurred in 1.6 per cent of persons while 
aero-otitis media occurred in almost 6 
per cent. The authors believe that the 
figures for actual flying would be about 
the same. 

Two types of patients were studied: 
( 1 ) Those experiencing aerosinusitis 
in the low-pressure chamber as well 
as some who experienced it in actual 
flight; (2) patients seen with nasal path- 
ologic changes of moderate to marked 
extent who had no difficulty in repeated, 
simulated, or actual flights. Both groups 
were investigated by visual examination, 
by study of roentgenograms, by irriga- 
tions, and in many cases at operation, 
at which time the pathologic alterations 
would be adequately seen. 

Changes in barometric pressure are 
the immediate cause of aerosinusitis. 
Obstructing pathologic tissue is the un- 
derlying or predisposing cause in that 
it prohibits free passage of air to or 
from the sinuses. Aerosinusitis cannot 
develop without both these factors being 
present. 

The symptoms occur chiefly, if not 
entirely, on descent. The onset may 
occur almost immediately on descending 
or more frequently after descending sev- 


eral thousand feet. Because of the greater 
density, as sea level is approached, many 
symptoms develop during the last few 
thousand feet. Pain is the outstanding 
symptom. It is almost always in the 
area of the frontal sinus, but occasion- 
ally it is over the maxillary sinus. The 
preponderance of pathologic alterations 
which are thought to be responsible for 
pain in the region of the frontal sinus 
are in the antrum. The pain is present 
only for a short time, usually disappear- 
ing in a few minutes to several hours 
after descent if not before. The pain and 
the discomfort in the cases of hemor- 
rhage are of longer duration. 

The immediate treatment attempts to 
equalize the differential pressure within 
and without the sinus. This differential 
is responsible for the pain. Usually it is 
a decreased pressure within the sinus 
with an increasing pressure without, as 
occurs on descent. An ascent will bring 
the affected sinus to a level where the 
trapped air in the sinus will be of the 
same density as the outside air. There 
will then exist no differential, and the 
sinus duct or ostium may open easily, 
with relief of symptoms. Nasal shrink- 
age is then used to assure a patent 
opening. In the low-pressure chamber, 
leveling off and ascent are standard pro- 
cedures when it is necessary to secure 
relief from sinus pains. 

The treatment of a well-developed 
condition will be according to the sever- 
ity of the symptoms. Usually the pain 
in the sinus or the headache disappears 
in a short time and no treatment is nec- 
essary other than that for the sinusitis 
which was present prior to the flight. 

For hemorrhages in the sinus mucosa, 
nothing is done other than waiting for 
the hemorrhages to absorb. This will 
take place if the hematoma is not too 
massive. 
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Sinusitis in Children — The treat- 
ment of sinusitis in children is reviewed 
by B. J. McMahon . 20 He states that 
the incidence cannot be accurately meas- 
ured in percentages because of a vari- 
ance due to many inconstant factors, the 
most common of which are the environ- 
mental influences to which the child is 
subjected, the manner of living, the 
housing, the care by the parent or 
guardian of the well or sick child, in- 
judicious clothing, and improper feed- 
ing. It is axiomatic that the more un- 
favorable the above factors are, the 
greater will be the incidence of the 
sinusitis following the common cold, and 
of the recurrences of the sinusitis until 
a chronic condition is established. The 
incidence is greater in the more inclem- 
ent weather of the winter months, espe- 
cially in the latter months when the 
virulence of the infecting organisms has 
been enhanced by human passage, and 
the resistance of the child is at a lower 
level; whereas, in the summer months 
the rapidly increasing use of swimming 
pools is also instrumental in causing an 
increase in the number of sinus infec- 
tions. 

Sinusitis does not occur at any one 
age more than another. The extent of 
the involvement is modified in younger 
children in accordance with the time of 
development of the sinuses. The eth- 
moidal and maxillary sinuses are appar- 
ently involved in equal proportions, al- 
though the latter may be infected from 
the former because of their more de- 
pendent positions. 

It has been demonstrated that the 
two most important mechanisms in the 
nose are the coating of mucus and the 
ciliary activity of the mucous mem- 
brane, the former functioning as a pro- 
tective “blanket,” and the latter as the 
motive power to keep this “blanket” 
moving toward the ostia of the sinuses 


and thence to the nasopharynx, carry- 
ing its enmeshed bacteria, cell frag- 
ments, and foreign particles out of the 
nasal cavity. The cavernous blood si- 
nuses in the inferior and middle tur- 
binates contrive to keep the tidal air 
currents properly warmed to protect the 
lower respiratory passages from an irri- 
tation which they are ill equipped to 
meet. 

Inflammation of the mucosa of the 
nose and paranasal sinuses of a child 
is more profound than that of an adult, 
because the constituent structure more 
easily approaches the embryonal type. 
The clinical pathological types of sinus 
infections in children are essentially the 
same as in adults — namely, the intumes- 
cent, the catarrhal, and the purulent. 
The chronic hyperplastic type of sinus- 
itis is unusual in children, although a 
polypoid degeneration of the mucosa in 
allergic states, especially of the antrum, 
may be encountered. 

It is essential to have a clear concept 
of the predisposing causes, the physiol- 
ogy, and the pathology of sinusitis in 
children in order to understand and 
interpret the symptoms and intelligently 
to plan the treatment. Serious second- 
ary and remote effects of sinusitis may 
often be the first intimation of this focus 
of infection and it is but a futile gesture 
to treat one or the other as separate 
entities, as it only leads to eventual fail- 
ure. The treatment should, therefore, 
be planned according to a simultaneous 
local and constitutional regime. 

The constitutional imbalance should be 
properly adjusted by an adequate diet, 
removal of offending allergens, and sup- 
plementary vitamin therapy. The envi- 
ronmental predisposing factors should be 
corrected as well, as it is within the 
jurisdiction of the otolaryngologist to do 
so. Therapeutic aids should be used as 
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indicated — calcium, iron, and thyroid 
medication. _ 

Every effort should be made to treat 
the local infection as intensely as con- 
ditions permit by the use of suction, non- 
irritating intranasal medication and dis- 
placement irrigations. Nasal irrigations 
carefully administered with physiologic 
sodium chloride solution are beneficial 
in liquefying and removing the purulent 
secretions, and preparing the nose for 
carefully instilled intranasal medication. 

Certain serious constitutional diseases 
have their origin in latent as well as 
manifest sinusitis which may at times be 
unsuspected. The ultimate success of the 
treatment of sinusitis in children depends 
upon the cooperation between the oto- 
laryngologist and the pediatrician. 

Diseases of Paranasal Sinuses — An 
interesting symposium on disease of the 
paranasal sinuses was presented by staff 
members of the Mayo Clinic. 21 

In discussing the symptoms and meth- 
ods employed in diagnosis, W. C. Thor- 
nell stresses the fact that in chronic 
hyperplastic sinusitis in which nasal 
polyps are associated with infection, 
headache may be present and may be 
referred to any region about the head. 
The nasal polyps may or may not be 
due to allergic disease. Headaches are 
uncommon in chronic suppurative sinus- 
itis but are common in the combined type 
of sinusitis. Complaints of frontal or 
facial pain alone are not diagnostic of 
sinusitis in the absence of physical sign. 
Nasal or postnasal drainage of a puru- 
lent or mucopurulent character is the 
predominant symptom in most chronic 
infections of the sinuses. All patients 
who have postnasal drainage are not 
suffering from sinusitis. The cause may 
be some pathologic conditions in the 
pharynx. 

O, E. Hallberg discussed the roent- 
genologic aspects of the paranasal si- 


nuses. He answers the pertinent ques- 
tion : “When should a rhinologist or a 
referring physician send his patient for 
roentgenologic examination of the si- 
nuses/’ thus : 

1. He should be sent when definite 
manifestations of sinus disease, such as 
external fistulas, either through the skin 
or somewhere along the alveolar process, 
are present. 

2. He should be referred if he gives 
a history of recurrent bouts of acute 
sinusitis which might be suspected of 
chronic sinus involvement. 

3. Roentgenograms should be made 
of the sinus region of patients who insist 
they have chronic sinus disease. 

4. Pathologic changes in the nose, 
such as pus, changes in the mucous 
membrane, nasal allergies, polyps, and 
so forth, found in the course of routine 
examination of the ears, nose, and throat 
are an indication that patients should 
undergo roentgenologic examination. 

5. Patients who have certain pul- 
monary conditions, such as chronic 
bronchitis, bronchiectasis, or bronchial 
asthma, in which sinuses often are in- 
volved, should have roentgenologic ex- 
amination. 

6. Patients who have headaches of 
an indeterminate type should have roent- 
genograms of the sinus region made. 

7. When the presence of a benign or 
malignant neoplasm is suspected in the 
paranasal sinuses, roentgenologic exam- 
ination is indicated. 

The treatment of sinusitis was re- 
viewed by H. L. Williams. He divides 
sinusitis into five separate categories: 
(1^ Fulminating sinusitis; (2) acute 
sinusitis; (3) subacute sinusitis and re- 
curring acute sinusitis; (4) chronic si- 
nusitis; and (5) hyperplastic sinusitis. 
The latter type of sinusitis is defined 
as a mixture of allergic and infectious 
sinusitis. In divisions 2 and 3, treat- 
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ment is primarily medical ; in the fourth, 
it is primarily surgical. 

The early treatment of fulminating 
sinusitis is a trephine opening into 
the frontal sinus followed by lavage of 
the sinus with some oxygen-liberating 
agent as peroxide of hydrogen to es- 
tablish aerobic conditions in the frontal 
sinus and thus get rid of the anaerobic 
organisms which produce the especially 
dangerous type of osteomyelitis. Tre- 
phine openings should be made through 
a portion of the frontal sinus which does 
not contain diploic tissue — in other 
words, the floor of the sinus. Nichols 
and the author recently demonstrated 
that the organisms present in the spread- 
ing type of osteomyelitis are destroyed 
by penicillin. If dead bone is present, 
however, this must be removed surgi- 
cally, in addition to penicillin therapy, 
or the osteomyelitis will recur after 
apparent cure. 

In acute sinusitis the relief of pain 
and the institution of drainage are the 
considerations of prime importance. 
Roentgen therapy is the best single 
treatment for the relief of the intense 
pain in the stage of engorgement of 
acute sinusitis. Sulfonamide therapy 
is also useful in the acute stage of sinus- 
itis before a large collection of pus has 
more or less inhibited the action of 
the sulfonamides. Of great importance 
is the avoidance of traumatizing manip- 
ulations such as antrum punctures in 
the acute stage of the disease. 

In subacute and recurring acute sinus- 
itis, the Dowling pack followed by 
gentle interrupted suction is a most 
effective remedy. If shrinkage of the 
nasal membranes is followed by gentle 
suction with the patient’s head placed 
in such a position that drainage through 
the natural ostia is favored, resolution 
of the infection usually will take place. 
In protracted subacute sinusitis, it is 


sometimes useful to perform lavage of 
the involved sinus through the natural 
ostium, or if the ostium has become 
occluded, through puncture in the infe- 
rior meatus. 

In chronic sinusitis, treatment is usu- 
ally surgical as compared to acute and 
subacute sinusitis for which treatment 
is usually medical except, as the author 
mentioned, in the case of fulminating 
sinusitis. Occasionally adjunct surgical 
procedures must be carried out to restore 
physiologic conditions of the sinus. If 
adjunct procedures are not needed in 
disease of a single sinus, a simple surgi- 
cal procedure to secure adequate drain- 
age and aeration of the sinus is the only 
procedure necessary. Care should be 
taken to preserve in so far as possible the 
mucosal lining of the sinus. 

Treatment of pansinusitis is consid- 
ered in two categories: Namely, treat- 
ment in cases of pansinusitis associated 
with bronchiectasis and treatment in 
ordinary cases of pansinusitis. Cases 
of pansinusitis associated with bron- 
chiectasis present certain special prob- 
lems. The sinusitis does not produce 
the bronchiectasis but usually the bron- 
chiectasis and sinusitis have been pro- 
duced by some severe respiratory in- 
fection which has left both conditions 
present. It is important that suppura- 
tion in the sinuses be cleaned up, be- 
cause if the disease in the sinuses is 
eliminated, much is accomplished toward 
eliminating the infection in the bron- 
chiectatic cavities and consequently many 
of the symptoms. It has been found 
that with the use of penicillin to 
prevent postoperative osteomyelitis, the 
extensive surgical procedure necessary 
to clean up the pansinusitis present 
can be done with safety. 

The author discussed also so-called 
infectious sinusitis with which allergic 
disease usually is present. The headache 
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in this condition probably is due To the 
allergy. Since chronic sinusitis responds 
readily to properly directed surgical 
management, the difficulties in securing 
relief in this condition must also depend 
on the presence of the allergy. For 
these reasons the recognition of the 
allergic background in these cases is of 
paramount importance. Relief will not 
be secured until the necessary surgical 
procedures are combined with adequate 
and intelligent treatment directed toward 
relieving the fundamental functional dis- 
order of the nasal and sinal tissues. 

Penicillin Therapy in Sinusitis — 
Cognizant of results being obtained in 
the treatment of streptococcic and staph- 
ylococcic infections with penicillin, I. J. 
Hauser and W. P. Work 22 believed that 
this drug should also be effective in the 
therapy of certain types of sinusitis. 
They employed penicillin in a small 
series of cases at first. When the results 
proved highly satisfactory, they treated 
all patients showing early chronic sup- 
purative sinusitis with adequate amounts 
of penicillin intramuscularly, without re- 
gard to causes, before considering any 
type of surgical intervention. Not only 
is penicillin an important adjunct to 
other forms of treatment for sinus dis- 
ease but, even more important, it has 
proved highly effective in the manage- 
ment of its complications. The method 
of choice of the authors consisted of the 
intramuscular injection of 20,000 units 
every three hours until the optimum 
result was obtained. 

In the treatment of orbital cellulitis 
penicillin has proved so dramatically 
effective that it has replaced every other 
method of treatment. In cases of allergic 
rhinitis with superimposed infection, 
while it eliminated all evidence of sup- 
puration, it did not effect a permanent 
cure inasmuch as the underlying patho- 
logic state, allergy, was still present. 


Patients with chronic suppurative sinus- 
itis of relatively short duration can ap- 
parently be cured by penicillin alone. 
In long-standing chronic suppurative 
sinus disease, however, penicillin alone 
appeared to have little if any value ; used 
in conjunction with adequate surgical 
treatment of such diseases it accom- 
plished rapid and complete cures. 

Carcinoma of the Antrum — The 
site and direction of extension of carci- 
noma of the antrum have definite prog- 
nostic significance, according to M. F. 
Snitman. 23 The prognosis has been in- 
fluenced also by an increasing knowledge 
of radiation therapy especially as it per- 
tains to its technical application. The 
plan of treatment consists of the appli- 
cation of radium within the cavity as a 
supplementary measure to external pro- 
tracted irradiation, after exposure of the 
antrum by conservative surgical inter- 
vention. The results of this technic have 
been highly satisfactory and have ob- 
viated the necessity of radical operation. 

In the consideration of a therapeutic 
regime, it is essential to consider two 
chief factors — the site of the primary 
lesion and the presence or absence of 
lymphatic extension. Lesions in the floor 
of the sinus with involvement of the hard 
palate and alveolar ridge are amenable 
to intraoral surgical removal, followed 
by local radium application. Treatment 
of the primary lesion is not affected by 
the presence of regional metastases. If 
metastases are present, a new therapeu- 
tic problem presents itself. 

Patients with cancer of the head and 
neck present one of three conditions in 
the cervical region: (1) No palpable 
metastatic nodes; (2) operable nodes; 
(3) inoperable nodes. The management 
of the nodes of these groups at the 
Tumor Clinic of the University of Illi- 
nois follows closely the plan as outlined 
at the Memorial Hospital, New York 
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City. No prophylactic dissection or ir- 
radiation is performed. If the nodes are 
operable and the control of the primary- 
lesion is assured, neck dissection is 
performed. If the nodes are inoperable, 
the patient is submitted to external 
radiation supplemented with radon 
seed implantation. 

In the opinion of the author, pro- 
tracted fractionated irradiation appears 
to be an extremely favorable adjunct 
in the treatment of antrum carcinoma. 
While our therapeutic weapons have not 
changed in recent years, our end results 
have improved because we are learning 
to apply them with greater effectiveness. 

Myalgia — The syndrome of physical 
or intrinsic allergy of the head, so-called 
myalgia of the head (sinus headache) is 
reviewed and elaborated on by H. L. 
Williams. 24 He holds that one of the 
principal tasks of the rhinologist is anal- 
ysis, whenever possible, of various types 
of headache. His observations based on 
a study of 118 cases of myalgia of the 
head indicate a tendency for involvement 
of certain muscles or muscle groups in 
myalgia of the head and neck. Since 
myalgia of the head can be readily con- 
fused with other painful conditions about 
the head, certain diagnostic criteria for 
myalgia have been established. These 
diagnostic criteria should serve to dis- 
tinguish myalgia of the head from psy- 
chogenic headache, migraine, glosso- 
pharyngeal neuralgia, and primary and 
secondary fibrositis . 

Headaches of muscular origin were 
first treated by heat and massage. Be- 
cause of the concept that myalgia was a 
physical allergy associated with hista- 
mine, treatment was attempted with 
histamine as outlined by Horton. Great 
individual variation in the response to 
this drug was encountered, so nicotinic 
acid, which had proved successful in the 
treatment of labyrinthine hydrops, was 


tried. An initial dose of 25 mg. of 
niacin was given; this dose was in- 
creased by a like amount daily until a 
dose which relieved symptoms was 
reached. This usually proved to be 100 
mg. daily by hypodermic injection. It 
was found that the same dose given by 
mouth, night and morning, usually would 
maintain this relief. Some individual 
variation in the tolerance to niacin was 
found but this was unusual. After two 
or three months of daily treatment with 
niacin, it was found that relief would 
be continued when 100 mg. of niacin 
was administered by mouth three times 
a week. Fifty-four of seventy-two pa- 
tients who had myalgia and were treated 
with niacin obtained relief. The concept 
that what patients call “sinus headache” 
frequently is a physical allergy involv- 
ing muscle called myalgia of the head 
and neck, must be borne in mind. 

Meatal Approach to Maxillary 
Sinus — It is the contention of O. E. 
Van Alyea 25 that the meatal approach 
to the maxillary sinus for the purpose 
of irrigation is rapidly gaining favor. 
This seems especially true as more and 
more rhinologists become acquainted 
with the advantages of this route over 
that of the inferior meatus. Anatomic 
studies have demonstrated that, in ap- 
proximately 50 per cent, the maxillary 
or an accessory ostium is readily avail- 
able for catheterization, in 30 per cent 
it may be reached but with difficulty, 
while in the remaining 15 per cent the 
ostium is entirely inaccessible. In a 
majority, then, irrigation of the antrum 
may be carried out by the way of the 
normal ostium without difficulty 'and 
with little annoyance to the patient, and 
this alone should justify a widespread 
adoption of the procedure. 

The method which now removes the 
need of bony puncture in antra irriga- 
tion is described as follows : The middle 
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meatus alone is anesthetized. The mem- 
branous area is probed carefully for an 
accessory opening. The cannula tip is 
brought forward into the hiatus semi- 
lunaris between the bulla and the unci- 
nate process. As the space between these 
two structures narrows down, the tip 
is rotated downward and should pass 
into the normal ostium. This contact 
is prevented if the hiatus is too narrow 
at the point adjacent to the opening, or 
if a large turbinate prevents rotation. 
In any event, little time is spent in prob- 
ing ; the dull-tipped cannula is exchanged 
for one with a sharp point and the mem- 
branous wall is penetrated without fur- 
ther ado. 

Irrigation of a sinus, regardless of 
the method of approach, is an effective 
therapeutic measure in certain types and 
stages of sinus disease. It is not used 
during the early stages of an acute 
attack. In chronic infections, sinus irri- 
gation is generally regarded as of little 
value. When confronted with a persist- 
ent maxillary sinus infection, the rhinol- 
ogist often includes with his diagnostic 
measures a roentgen study with iodized 
oil in the sinus. Proper management of 
a persistent sinus infection, along with 
the correction of drainage defects, may 
require several irrigations. The manner 
in which these irrigations are carried out 
often has considerable bearing on the 
extent of cooperation to be expected 
from the patient. 

Osteomyelitis of the Frontal Bone 
— In the opinion of J. Otte, 26 general 
and local infection and trauma play a 
causal role in osteomyelitis of the fron- 
tal bone. Fever, pain, and edema are 
the prominent symptoms. Edema may 
prove to be chief diagnostic sign of 
chronic osteomyelitis and is a definite 
indication for roentgenologic investiga- 
tion of the condition of the frontal bone. 
In treatment, extirpation of the diseased 


bone and drainage is imperative. Ex- 
treme situations may be prevented by 
early and radical treatment of frontal 
sinusitis which generally precedes dis- 
ease of the frontal bone. 

Chronic Sinus Disease Therapy — 
Successful therapeutic measures in chronic 
sinus disease are those which spring from 
a sound knowledge of the anatomy, the 
physiology, and the histopathology of the 
structures treated. O. E. Van Alyea 27 
calls attention to the fact that the earlier 
rhinologists had no such chart to guide 
them as is shown by their apparent dis- 
regard for the preservation of functional 
structures. The methods adopted with- 
out a proper scientific foundation were 
largely unsuccessful and it is only within 
recent years that the reason for previous 
failures has been ascertained. 

All measures advocated now for treat- 
ment of nasal and sinus disease must 
undergo careful scrutiny in the light of 
our better understanding of the function 
of nasal and sinus tissues. At present 
considerable attention is directed toward 
an improvement of methods for combat- 
ing chronic involvements. The mucosa 
which lines the sinus cavities is regarded 
as a defensive membrane capable of 
carrying on indefinitely and of restoring 
itself to a normal state under favorable 
conditions. The essentials for repair are 
provided by the institution of adequate 
sinus drainage and this is accomplished 
by the removal of drainage barriers from 
the neighborhood of the sinus ostium. 
These barriers may be anatomic or 
pathologic and are often corrected by 
simple measures. 

In the event of failure to unblock the 
sinus outlets, a new opening is often 
indicated and this should be accom- 
plished without disturbing the function- 
ing tissue. Seldom is the radical removal 
of the sinus mucosa indicated. If it is 
instituted, it should be with the under- 
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standing that the procedure offers no 
assurance of complete and permanent 
termination of the existing disease. 


LARYNGOLOGY 

Cancer of the Larynx — It is the 
discovery of the laryngoscope in 1885 
that laid the foundations for the accurate 
stud}' of laryngeal cancer, according to 
Rao.~ s It is still true that cancer of the 
larynx is uncommon as compared to the 
occurrence of carcinoma in other parts 
of the body. Half a century has passed 
since Krishaber proposed the classifica- 
tion of laryngeal carcinomata into extrin- 
sic, intrinsic, and mixed types. 

There were only seventy-five patients 
suffering from malignant growths of the 
larynx and the laryngopharynx admitted 
to the Ear, Nose and Throat Depart- 
ment of the King George Hospital, dur- 
ing the last fifteen years. Cancer of the 
larynx was discovered in twelve cases 
and cancer of the laryngopharynx in 
sixty-three cases. The essential cause of 
the disease remains as obscure as that 
of carcinoma in general. Excluding post- 
cricoid area, extrinsic as intrinsic dis- 
ease is five times more common in the 
male than in the female. It is now estab- 
lished that endolaryngeal cancer is met 
with most commonly on the vocal cord. 
The subglottic area is the next favorite 
location and it is rare in the ventricular 
band or in the sinus of Morgagni and 
almost unknown in the interarytenoid 
region. 

The mortality of the untreated cancer 
of the larynx and laryngopharynx is 100 
per cent. Treatment is curative and 
palliative. The accepted methods of 
curative treatment are surgery , irradia- 
tion, and a combination of both. 

Laryngofissure is the method of 
choice where the growth is small and 


limited to the middle of the vocal cord 
whatever be the estimate of its malig- 
nancy by the histological examination. 
Laryngectomy is indicated in patients 
in whom the growth involves the entire 
length of the cord and the arytenoid 
region or the aryepiglottic fold. Certain 
other operations are described, most of 
them being merely modifications of la- 
ryngofissure or complete extirpation of 
the -organ. 

Radiation has a large field of appli- 
cation as a palliative measure of treat- 
ment. Irradiation also has its use in 
combination with surgery. 

Little has been achieved in permanent 
success in the author’s series of cases. 
While at the present time the results 
are disappointing, the future is hopeful 
with earlier diagnosis and provision of 
adequate facilities of treatment. 

Histopathological Study of the 
Larynx — The significance of histopath- 
ologic study of serial sections in carci- 
noma of the larynx is emphasized by 
M. F. Snitman. 29 Microscopic study of 
a block of laryngeal tissue removed by 
thyrotomy revealed incomplete removal 
of the cancer in situ of the right true 
cord. The need for further biopsy was 
clearly indicated, a later study disclosing 
residual malignant tissue in the larynx. 
In the absence of a serial study of the 
involved cords, the residual malignant 
tissue would have been permitted to 
invade further, with development of clin- 
ical signs of recurrence. The extent of 
the growth may have been such as to 
indicate laryngectomy. However, delay 
has been avoided, and further laryngo- 
fissure should give a favorable prognosis. 

A true picture of the laryngeal patho- 
logic changes could not be determined 
from the original biopsy specimen, which 
showed a hornifying squamous cell le- 
sion without carcinoma in situ. This 
observation is in accord with the estab- 
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lished fact that it is often difficult to 
make an accurate microscopic diagnosis 
from one portion of a tumor. An exam- 
ination of serial sections of the entire 
mass is essential. 

It is therefore sound to conclude, 
according to the author, that serial his- 
tologic study of laryngofissure specimens 
would prevent delay in the management 
of residual malignant neoplastic tissue. 

Carcinoma of the larynx gives an 
earlier indication of its presence than 
carcinoma elsewhere in the body, in the 
opinion of P. H. Holinger and R. G. 
Rigby. 30 In spite of this, the mortality 
from carcinoma of the larynx is still 
high; partly because the patient refuses 
to seek medical attention for what to him 
is merely an annoying symptom without 
pain and partly because in the early, 
curable stage of the carcinoma, the pa- 
tient receives temporary symptomatic 
relief from topical remedies. Not infre- 
quently these are applied without an 
examination of the larynx, whereas no 
diagnosis of carcinoma of the larynx can 
be made without histologic proof of the 
presence of the malignant growth. 

The treatment still resolves itself into 
surger}' or irradiation. The choice of 
therapy is determined by the histological 
character of the tumor, its location and 
extent within the larynx, the degree of 
motility of the vocal cord, the presence 
or absence of cervical glands, and the 
general condition and age of the patient. 

When the carcinoma is localized to 
the middle third of the cord, and the 
cord is movable, a laryngofissure is in- 
dicated. This procedure will result in 
the cure of 85 per cent of such patients 
dependent upon the degree of differen- 
tiation of the tumor. Small lesions in the 
anterior commissure may be similarly 
treated, using the anterior commissure 
technic described by Jackson. 


When the carcinoma has extended 
along the cord to produce fixation of the 
cord or has extended somewhat sub- 
glottically and is grade I or grade II in 
histologic character, the therapeutic pro- 
cedure of choice is a laryngectomy. 
More highly malignant tumors with 
similar involvement respond more satis- 
factorily to irradiation. The presence 
of glands in the neck changes the prog- 
nosis at once; they may be resected or 
treated by interstitial irradiation depend- 
ent upon their extent. 

When the carcinoma is extrinsic, or 
when it is intrinsic but highly malignant 
in character, irradiation is indicated. 
Irradiation is indicated in otherwise op- 
erable cases if the age, temperament, or 
general condition of the patient contra- 
indicates surgery. 

Early recognition and treatment make 
carcinoma of the larynx a curable dis- 
ease. 

Esophageal Speech — In the opinion 
of W. F. Zinn, 31 the significance of 
hoarseness has not been given the recog- 
nition it deserves in view of the frequency 
with which this symptom is encountered 
in various diseases and the seriousness 
of the conditions which follow in its 
wake. Hoarseness is defined as “altera- 
tion in the speaking voice which results 
in a roughened or rasping character to 
the voice.” This alteration may be pro- 
duced by impairment of the function of 
any one of the several parts that go to 
make up the speech mechanism. 

Hoarseness may result from the fol- 
lowing conditions: 

1. Inflammatory infections of the lar- 
ynx — the more common being acute and 
chronic laryngitis, tuberculosis, lues, 
diphtheria, influenza, measles, and scar- 
let fever. 

2. Trauma — including all types of 
wounds to the larynx, internal and ex- 
ternal. 
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3. Tumors — benign and malignant. 

4. Disturbances of the central and 
peripheral nervous systems — including 
aneurysms, brain tumors, and any condi- 
tion producing pressure or injury to the 
recurrent laryngeal or vagus nerves, and 
hysterical aphonia. 

Of all the cases of hoarseness exam- 
ined by the author, tumors, or neo- 
plasms, either benign or malignant, have 
been found in the largest number of 
cases. It is now pretty well conceded 
that 80 per cent of all cases of carcinoma 
of the larynx are curable by operation 
if the diagnosis is made while the disease 
is still intrinsic. The three diseases most 
responsible for hoarseness — cancer, tu- 
berculosis, and lues — can all be present 
at the same time in the larynx, and the 
discovery of one does not rule out either 
of the other two. Laryngeal tuberculosis 
is usually secondary to the pulmonary 
condition and is a late development of 
the disease. In syphilis, as in tuber- 
culosis, the lesion is rarely primary and 
diagnosis is made by supportive tests. 

As total extirpation of the larynx is 
performed more and more often for 
malignant tumors, it becomes necessary, 
according to E. T. Gatewood, 32 that the 
laryngologist interest himself more and 
more in the problem of esophageal speech. 
The laryngologist, of course, gives more 
thought to the diagnosis and extirpation 
of cancer than he does to restoring the 
function that the organ performed. In 
recent years, however, a few American 
laryngologists have made a concerted 
effort to restore to these patients a voice 
which may be their own. 

The artificial larynx is serving a good 
purpose in many instances. However, 
when it is considered in conjunction 
with esophageal speech, the disadvan- 
tages are numerous. While curing the 
patient is, of course, first consideration 
in dealing with cancer, voice develop- 


ment is of definite concern to the patient 
if he attempts to regain his former eco- 
nomic and social station in life. 

There are several factors which in- 
fluence the development of esophageal 
voice: (1) The will of the patient to 
learn, which is especially essential; and 
(2) the encouragement and confidence 
that may be imparted to the patient by 
one who has had a like operation and 
has acquired a satisfactory voice. 

The physical requirements for a sub- 
stitute voice are an air chamber and a 
glottis capable of vibrating. A small 
semiflexible catheter not larger than a 
No. 6 is inserted through the nose into 
the esophagus with its distal end resting 
in the upper third of the esophagus. 
The catheter is then anchored to the tip 
of the nose for placement. By attaching 
a bulb to the proximal end, air is fur- 
nished the esophagus by gentle pressure. 
The esophageal glottic folds are assumed 
to be very flaccid in contrast to vocal 
cords, and the insertion of a fine catheter 
does not seem to interfere with their 
approximation or vibrations. This pro- 
cedure seems particularly helpful to the 
beginner until he can at least partially 
acquire an air chamber or is able to 
exercise better glottic control. While 
the tube has a very distinct practical 
value, it also has a definite psychologic 
effect. The patient is immediately en- 
couraged when he experiences the sensa- 
tion that he is definitely aided in making 
a sound when air is supplied the tissues 
that are capable of vibrating. The inflow 
of air is equivalent to esophageal inspira- 
tion and its action may be likened to 
a synthetic lung. Expiratory pressure 
serves to help accelerate the column of 
air during the practice of phonation con- 
tractions. By repeated vocal efforts, vi- 
bratory quality and tension of the soft 
tissue folds are gradually acquired. 
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Eructation may be encouraged at the 
outset and it serves a good purpose in 
getting the patient started. The most 
perfect pseudovoice is usually exhibited 
by those who develop the nerve cell 
habit of very frequently inspirating small 
quantities of air into the esophagus be- 
tween their words or sentences with no 
obvious effort. They often attain a fine 
degree of modulation and frequently a 
range of one to one and a half octaves. 
Patients who can acquire such a voice 
may return to their former station in 
life with a certain degree of satisfaction. 

Acute Laryngotracheobronchitis — 
Acute laryngotracheobronchitis is not a 
specific disease entity, in the opinion of 
H. L. Baum. 33 It is rather a clinical 
syndrome produced by a combination of 
factors, certain of which are man made. 
It is probably primarily influenzal in 
origin, with secondary invaders, most 
often the streptococci entering the pic- 
ture later to contribute their share of 
the damage. The only highly effective 
specific treatment now available is that 
with human convalescent serum, prima- 
rily anti-in£uenzal and secondarily anti- 
streptococcic serum. With such se- 
rums the disease may be shortened and 
the development of the later complica- 
tions sometimes avoided. 

Management of the subglottic edema 
becomes of first importance when swell- 
ing threatens the integrity of the airway. 
Intravenous use of concentrated human 
plasma may solve this problem satisfac- 
torily, enabling one to avoid tracheot- 
omy. The osmotic action of the hyper- 
tonic plasma protein withdraws the fluid 
of edema from the interstitial tissue 
spaces of the subglottic space and the 
tracheobronchial mucosa into the blood 
stream. 

Successful management of laryngeal ob- 
struction without tracheotomy also avoids 
those serious .sequelae, progressive tra- 


cheobronchial dryness, and subsequent 
formation of plugs, with obstruction, and 
is therefore greatly to be desired. Intu- 
bation is the operation of choice, espe- 
cially early, and a combination of both 
intubation and tracheotomy may fre- 
quently be of advantage to minimize 
tracheobronchial dryness. 

Breathing of moist, cool oxygen at 
all times and high humidity of the re- 
spired air, especially following tracheot- 
omy, are fundamental in the manage- 
ment of this disease. 

Late Tonsillar Hemorrhage — 
H. Neivert and his co-workers 34 have 
been conducting investigations of the 
causation and the prevention of late 
tonsillar hemorrhage. They now bring 
to light that these hemorrhages occur 
frequently as a result of the postopera- 
tive administration of acetylsalicylic acid 
for its analgesic effects. The complete 
absence of late secondary tonsillar hem- 
orrhage in a series of patients operated 
on and kept on an acetylsalicylic acid- 
free postoperative regimen added cre- 
dence to the surmise that the bleeding 
is induced by acetylsalicylic acid. Some 
surgeons, without being aware of the 
implications, gave no acetylsalcylic acid 
postoperatively, and they did not observe 
bleedings. Others used vitamin K em- 
pirically and claimed to have no hem- 
orrhages. 

These facts were substantiated when 
Link and co-workers (1943) showed 
that salicylic acid and sodium salicylate 
administered repeatedly or even in sin- 
gle doses, orally or intravenously, in- 
duced hypoprothrombinemia in rats kept 
on a ration low in vitamin K. The ani- 
mals could be protected against this 
action of salicylic acid by administration 
of a vitamin K. preparation. 

These facts throw light also on our 
particular problem of late posttonsillec- 
tomy bleeding and its causation. Hypo- 



528 


OTORHINOLARYNGOLOGY 


prothrombinemia interferes with coagu- 
lation. From investigations by Neivert 
and his group, it was revealed that in 
some subjects a total daily dose of 2.4 
gm. of acetylsalicylic acid will produce 
an elevation in prothrombin time on the 
very next day, whereas in others it will 
be much longer before a significant rise 
will be discernible — but, most assuredly, 
such a rise will occur eventually. 

If acetylsalicylic acid is an etiologic 
factor in the occurrence of late post- 
tonsillectomy hemorrhage, it would seem 
logical to eliminate it from the post- 
operative routine. In view of the fact, 
however, that acetylsalicylic acid, by vir- 
tue of its effectiveness and its compara- 
tive nontoxicity, is the most widely used 
analgesic, it was thought advisable, rather 
than to eliminate it, to combine it with 
an agent which will counteract its effect 
on prothrombin. Proof was established 
that the water-soluble vitamin K-like 
compound, synkavite (tetrasodium 2- 
methyl-1, 4-naphthohydroquinone di- 
phosphoric acid ester), prevents this un- 
desirable side -effect of acetylsalicylic 
acid. There is no justification for look- 
ing on acetylsalicylic acid in general as 
a dangerous drug. It is not a common 
cause of hemorrhage in man, as proved 
by the manjr millions of doses of the 
drug taken with impunity every year. 
But when a wound is healing by second 
intention, such as that following tonsil- 
lectomy, a hypoprothrombinemic state 
should be avoided. The authors do not 
believe that the prothrombinopenia in- 
duced by acetylsalicylic acid must in all 
cases lead to secondary posttonsillec- 
tomy bleeding. 

According to R. Singer, 35 the nature 
of the postoperative course is not influ- 
enced by the surgical method of removal, 
the type of anesthesia employed, or the 
age or the sex of the patient. The inci- 
dence of secondary bleeding is prac- 


tically negligible in the operating clinics 
and hospitals of Central Europe; text- 
books published in Central Europe do 
not mention it. Inasmuch as the methods 
of operation and the technics employed 
in this country and in Europe are the 
same, it appears obvious that the differ- 
ence in the postoperative course is due 
to some other factor. It was first as- 
sumed that the occurrence of secondary 
tonsillar hemorrhage was predicated on 
climatic or nutritional factors. However, 
on a comparison of preoperative and 
postoperative regimens used in this coun- 
try and abroad, only one significant 
difference could be found. This was 
the administration in this country of 
acetylsalicylic acid to relieve postopera- 
tive pain. Considering this drug as 
being the etiologic factor of the hem- 
orrhagic inflammation and secondary 
hemorrhage observed in so many pa- 
tients, the author completely eliminated 
the use of acetylsalicylic acid and salicy- 
lates postoperatively. In seventy-five pa- 
tients observed during 1943 with an 
acetylsalicylic acid-free posttonsillectomy 
routine, there was no secondary hemor- 
rhage and, still more significant, not a 
single hemorrhagic inflammation of the 
soft palate. The postoperative course of 
the entire group followed the pattern of 
the normal healing process. 

From these experiences and those of 
other investigators, it seems reasonable 
to assume that the prothrombin-lowering 
effect of salicylates is a plausible expla- 
nation for the occurrence of secondary 
posttonsillectomy hemorrhage. Serious 
consideration has to be given to this 
factor because of the widespread use of 
salicylates as analgesics. 

Thornwaldt’s Disease 

The communication of A. R. Hollen- 
der and P. B. Szanto 36 describes the 
pathologic anatomy of so-called Thorn- 
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waldt’s disease and emphasizes that the 
syndrome, characterized primarily by 
occipital headache and postnasal dis- 
charge, is the same whether produced 
by inflammatory changes in the bursa 
or in the median recess. Therefore, in 
the opinion of the authors, the term 
Thornwaldt’s disease is a misnomer, 
because it does not convey this impres- 
sion from a clinical point of view. The 


called nasopharyngeal bursa in autopsy 
material and concluded that the rhino- 
scopic clinical observations of Thom- 
waldt have a sound morphologic basis, 
but it is irrelevant whether the inflam- 
matory changes are in a true nasopha- 
ryngeal bursa or in a median nasopha- 
ryngeal recess. 

Bursa pharyngea is rare. It is a diver- 
ticula-like structure in the midline of 



Fig. 1 — Waldeyer’s ring (semischematic) : A, Palatine tonsil; 
pharyngeal tonsil ; D, tubal tonsil. (Hollender, A. R. and Szanto, F. ts 
(April) 1945.) 


B, lingual tonsil; C , naso- 
Arch. Otolaryng. 41 : 291 


more appropriate designation would seem 
to be Thornwaldt’s syndrome. The pres- 
ent study is based on 140 consecutive 
autopsies in which the nasopharynx was 
carefully examined, especially from a 
pathologic point of view. 

Of the publications dealing with this 
problem, the more important is one by 
Poelschen (1890). He studied the path- 
ologic changes (described by Thorn- 
waldt in his monograph, 1885) of the so- 


the posterior wall of the pharynx at the 
lower end of the pharyngeal tonsil, di 
rected upward and backward. The apex 
of the bursa is attached to the perios- 
teum of the occipital bone just before the 
pharyngeal tubercle of the body of this 
bone. It should be stressed that neither 
tHe nasopharyngeal bursa nor the pos- 
terior recess is in itself pathologic. It 
requires microscopic examination to dif- 
ferentiate between a median recess and 
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a pharyngeal bursa. An infected pharyn- 
geal bursa and an infected median recess 
may lead to the clinical rhinoscopic and 
gross pathologic picture of Thornwaldt’s 
disease, as it is now understood. Because 
of this fact, the authors suggest, as more 
appropriate and accurate, the designation 
Thornwaldt’s syndrome for what has 


developmental and involutional changes 
of the lymphatic apparatus occur in the 
same sequence. 

The development of the nasopharyn- 
geal and tubal tonsils begins after birth 
and attains its peak between the second 
and third years of life. At puberty the 
involution of these structures generally 



Fig. 2 — Specimen from a woman 75 years of age: A, Nasopharyngeal tonsil showing marked 
hyperplasia ; B, septum nasi ; C, posterior wall of the pharynx ; D, epiglottis. (Hollender, A. R and 
Szanto, P. B.: Arch. Otolaryng. 41:291 (April) 1945.) 


up to the present time been called 
Thornwaldt’s disease. 

Lymphatic Tissue o£ the Naso- 
pharynx — The most commonly accepted 
concept concerning the development and 
involution of the lymphatic tissue of the 
nasopharynx, according to A. R. Hol- 
lender and P. B. Szanto , 37 is the so- 
called craniocaudal development of Wal- 
deyer’s ring. This concept holds that the 


approaches completion. The development 
of the palatine tonsils may begin early 
in infancy but usually later than that of 
the nasopharyngeal and tubal tonsils. 
The involution of the palatine tonsils 
is observed in the majority of persons 
after the fourth decade of life. The 
lingual tonsils comprise the final link in 
Waldeyer’s ring and exhibit maximum 
development in adults at about this same 
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Distribution of the Stages of Development and Involution of Lymphatic Tissue 
( Waldeyer s Ring) in One Hundred and Thirty-One Autopsy 
Specimens According to Age Groups 



20-35 

35-50 

50-65 

65-75 

i 

Over 75 

Nasopharyngeal tonsil 






Completely involuted 

5 

10 

35 

30 

14 

Partially involuted 

2 

4 

7 

8 

! 4 

Moderately well developed 



2 

1 

i 

Well developed, hyperplastic 

3 

1 

1 

1 

3 

Tubal tonsil 





: 

Involuted 

8 

12 

42 

39 

16 

Partially involuted 

• « 

1 

2 


3 

Moderately developed 

1 


1 

1 

1 

Well developed, hyperplastic 

1 

2 

- 


1 

Palatal tonsil 






Involuted or very small 

1 

1 

4 

4 

3 

Small or moderately developed 

6 

12 

1 37 

34 

13 

Hyperplastic 

3 

2 

4 

2 

5 

Lingual tonsil 






Moderately developed 

8 

14 

37 

36 

17 

Well developed, hyperplastic 

2 

1 

1 

8 

! 

4 

4 


period. In elderly persons the lingual 
tonsils are usually well preserved. 

The observations recorded in this re- 
port were made on autopsy material — 
131 adult specimens were available for 
gross or microscopic study, or both. The 
table shown above details the incidence 
of partial and of complete hyperplasia 
of the lymphoid structure of Waldeyer’s 
ring according to different age groups. 
Figure 2 is that of a specimen from a 
woman seventy-five years of age show- 
ing marked hyperplasia of the nasopha- 
ryngeal tonsil but involution of the pala- 
tine tonsils, and moderate development 
of the lingual tonsils. 

Partial involution of the nasopharyn- 
geal tonsil was a common observation. 
After complete involution, a deep median 
recess may remain (Fig. 3). This should 
not be confused with a nasopharyngeal 
bursa. 

Hyperplasia of the nasopharyngeal 
tonsil in adults is not always associated 


with clinical symptoms. Two factors 
commonly influence the production of 
symptoms: (1) Infection; (2) size of 
the nasopharyngeal vault. The latter is 
the more important factor. 

In their conclusions, the authors stress 
the fact that hyperplasia of the naso- 
pharyngeal tonsil is not a rare occur- 
rence in adults; the incidence of hyper- 
plasia of the tubal tonsil is less frequent. 
They emphasize, furthermore, that the 
nasopharyngeal tonsil may be the only 
structure in Waldeyer’s ring presenting 
hyperplastic changes. 

There is no correlation between the 
stage of development of the nasopharyn- 
geal tonsil and other pathologic proc- 
esses in the body. It is reasonable to 
assume that certain constitutional factors 
are responsible for variations in the de- 
velopment and involution of the different 
parts of Waldeyer’s ring. 

Chemotherapeutic Agents — Peni- 
cillin Therapy in Peritonsillar and 
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Pharyngomaxillary Spaces — A. J. 
Cone 3S reports on his results with local 
infiltration of penicillin solutions in peri- 
tonsillar and pharyngomaxillary spaces. 
Penicillin as a prophylactic local infiltra- 
tion just prior to a tonsillectomy was 
used in two patients during a three- 
month period. During the same period, 
twenty-eight routine local tonsillectomies 


ical standpoint, healing was facilitated. 

No patient receiving peritonsillar or 
parapharyngeal injections of penicillin, 
alone or combined with novocaine, 
showed any untoward reaction. The 
abscess cases were improved, two cases 
clearly without surgical drainage. Sur- 
gical drainage was facilitated in two 
patients with parapharyngeal abscess. 



Fig. 3 — Specimen from a man 69 years of age A, Septum nasi ; B, deep median recess ; C, 
adhesion in Rosenmiiller’s recess on the right. (Hollender, A. R. and Szanto, P. B. : Arch. 
Otolaryng. 41 : 291 (April) 1945.) 


were done. All patients were observed 
for reactions. Solutions were made in 
physiological sodium chloride solution 
and contained 5000 units per cc. From 
1 to 2 cc. were used in deep peritonsillar 
injections just prior to tonsillectomy 
after the routine infiltration with novo- 
caine. No instance of reaction, i. e., 
edema or hives, occurred. From a clin- 


From this study the author concludes 
that (1) penicillin in physiologic so- 
dium chloride solution in dosages of 
5000 to 10,000 units is well tolerated 
when used as a peritonsillar infiltration; 
(2) penicillin combined with novocaine 
has proved valuable when surgical drain- 
age of peritonsillar or parapharyngeal 
abscess has become necessary; (3) as- 
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piration in cases of parapharyngeal in- 
fection permits earlier localization and 
drainage of collection of pus. 

Penicillin Therapy in Hemolytic 
Streptococcus Pharyngitis and Ton- 
sillitis — Penicillin therapy in hemolytic 
streptococcic pharyngitis and tonsillitis 
is discussed by N. Plummer et al. 39 
A group of patients with severe acute 
pharyngitis-tonsillitis were studied clin- 
ically and bacteriologically. In twenty- 
eight of forty-five positive cases that had 
cultures positive for group A (Lance- 
field) hemolytic streptococci, penicillin 
was given intramuscularly in a dosage 
of 15,000 units every four hours over 
periods varying from twenty-four hours 
to six days ; sulfadiazine was given in 
eleven cases and no specific therapy 
in six. 

Penicillin was found to exert a pro- 
nounced effect on the number of hemo- 
lytic streptococci in the nasopharynx. 
Discontinuance of the drug produced a 
gradual return of hemolytic streptococci 
to the nasopharynx. In nineteen patients 
treated by the authors with penicillin for 
sixty-four hours or more, symptomatic 
relief commenced in eight to twelve 
hours after the beginning of therapy and 
was complete in twenty-four to thirty- 
six hours. However, clinical relapse of 
the pharyngitis-tonsillitis occurred in 
four of the nine patients treated for less 
than four days but in none of the ten 
treated for six days. Relapses and com- 
plications always were associated with 
the presence or reappearance of hemo- 
lytic streptococci in the nasopharynx. 

This study reveals further evidence of 
the high antihemolytic streptococcic ac- 
tion *of penicillin and emphasizes its 
value in dangerous hemolytic strepto- 
coccic infections. It is believed that 
penicillin in minor hemolytic strepto- 
coccic infections may be beneficial, but 
further investigation will be required 


to ascertain its exact indications and 
contraindications in these conditions. It 
is of practical value to appreciate the 
greater effectiveness of penicillin in 
hemolytic streptococcic pharyngitis and 
tonsillitis and to urge its use without 
delay in any serious, progressive hemo- 
lytic streptococcic infection. 

Infectious Mononucleosis — Infec- 
tious mononucleosis, although a benign 
disorder, may simulate and consequently 
be confused with more serious diseases 
of the lymphatic glands, according to 
J. H. Press, E. L. Shevin, and A. P. 
Rosen. 40 The disease is characterized by 
irregular fever, sore throat, enlargement 
of the lymph glands, spleen, and liver, 
and lymphocytosis. Although no respon- 
sible agent has been identified, staphylo- 
cocci, streptococci, Vincent’s organism. 
Bacterium monocytogenes homenis , and 
toxoplasma have been implicated, and a 
possible relationship to leukemia, syph- 
ilis, rubeola, and influenza has been 
suggested. 

The many clinical varieties may be 
classified as: (1) Glandular type, in 
which lymph node enlargement is pre- 
dominant, observed especially in chil- 
dren; (2) anginose type, characterized 
by occurrence of sort throat, after one 
to three weeks of pyrexia and malaise, 
often with diphtheritic-like membranes 
of or around the tonsils ; and (3) febrile 
type, which is noted most frequently 
among adults, and distinguished by sud- 
den onset of fever, headache, and ma- 
laise, and a macular or papular rash. 

The incubation period is one to twenty- 
eight days and the illness may be mild 
and clinically unrecognizable or severe, 
persisting for weeks or months. Although 
leukopenia may exist in the early stages 
of the disease, leukocyte counts of 10,000 
to 20,000 are usually present by the sec- 
ond week and counts up to 63,000 have 
been reported. The characteristic cell is 
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an atypical but mature lymphocyte which, 
with normal erythrocyte and platelet 
counts, differentiates the blood picture 
from that of acute leukemia. Agglutina- 
tion of sheep erythrocytes by the sera 
of these patients in titers of 1:128, a 
positive Paul-Bunnell reaction, occurred 
in sixty-four of ninety tested cases. A 
positive serologic reaction for syphilis, 
present in 40 per cent of the cases for 
a few days, is due to the transient occur- 
rence of another antibody than that 
responsible for the Paul-Bunnell reaction. 

Sulfathiazole Therapy in Vincent’s 
Angina — Treatment of Vincent’s angina 
with sulfathiazole is considered by W. W. 
Manson and I. T. Craig. 41 Inasmuch as 
arsenicals, as well as bismuth, are far 
from the specifics that they were once be- 
lieved to be in the treatment of infections 
of this type, the authors adopted the treat- 
ment recommended by Linton — sulfa - 
thiazole dissolved on the tongue. By 
doing so, the treatment time in the aver- 
age case of Vincent’s angina has been cut 
from ten days to seventy-two hours. 

The treatment consists of a 0.5 gm. 
sulfathiazole tablet dissolved on the 
tongue every two hours during the day 
and two such tablets dissolved in the 
same manner every four hours at night. 
The temperature usually returned to 
normal in twenty-four hours and the 
symptoms had almost completely dis- 
appeared by that time. In spite of the 
clinical improvement, the treatment was 
continued for a total of seventy-two 
hours, except in very mild cases, when 
it was terminated at the end of forty- 
eight hours. Lesions were invariably 
cleared up in ninety-six hours after be- 
ginning treatment. There were no cases 
of sulfonamide sensitivity in this series. 
The results have been so satisfactory in 
the cases treated by the authors that 
they have adopted this method as the 


routine treatment of all cases which 
demonstrated clinical Vincent’s angina. 

The effectiveness of penicillin in 
the treatment of Vincent’s angina is 
discussed by B. M. Schwartz. 42 It was 
found to be of definite value in the treat- 
ment of fourteen cases. The recom- 
mended dose is 100,000 units adminis- 
tered in 20,000-unit doses every three 
hours. In mild cases smaller doses 
may be required and in unusually severe 
cases larger doses may be directed. 

P. L. Shallenberger, E. R. Denny, and 
H. D. Pyle 43 also present their experi- 
ences with penicillin treatment of Vin- 
cent’s angina. Their experience with a 
group of cases seems to justify the con- 
clusion that topical application of peni- 
cillin in a concentration of 500 units per 
cubic centimeter applied four times daily 
is a completely and rapidly effective 
therapeutic procedure in the treatment 
of Vincent’s infection. 

Upper Respiratory Tract Infec- 
tions — It is the contention of R. L. 
Cecil 44 that sufficient time has not 
yet elapsed for a thorough investiga- 
tion of the possibilities of chemotherapy 
in upper respiratory tract infections. 

Although it is generally recognized 
that virus infections are unaffected by 
sulfonamides, many practitioners have 
administered one of the sulfonamides to 
patients with the common cold with the 
idea of preventing complications. There 
is no particular point in giving either 
sulfonamides or penicillin for hemolytic 
streptococcus sore throats unless infec- 
tion is severe. In the severe cases, either 
sulfadiazine or penicillin should 
shorten and mitigate the attack. It 
seems quite possible that for sinusitis, 
penicillin will displace the sulfonamides. 
For ear infections, the sulfonamides 
have been quite helpful. Mastoidectomy 
is reduced 50 per cent by prompt sul- 
fonamide therapy. 
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Severity and duration of acute bron- 
chitis can be mitigated by the use of 
sulfonamide therapy, but a great deal 
depends on the responsible bacterial 
agent. 

Inhalation Therapy — E. W. Hagens, 
M. Karp, and C. J. Farmer 45 present a 
preliminary report on the inhalation 
method for penicillin therapy. Their 
study was suggested by the article of 
Bryson, Sansame, and Laskin, appear- 
ing in Science, July 14, 1944, in which 
the aerosolization of solutions of peni- 
cillin was described. Hagens et al. 
give the details concerning the appa- 
ratus and method employed in their 
studies. Twenty-two patients were treated 
with penicillin by the inhalation method. 
Urine and blood levels show that the 
drug is absorbed from the lungs to a suf- 
ficient degree to offer another method 
when penicillin therapy is indicated. The 
authors believe that the inhalation method 
probably has an additional advantage 
over the other methods of administering 
penicillin, due to its local effect. For 
this reason the inhalation of penicillin 
may be the method of choice in cases qf 
pulmonary disease. 

The inhalation of penicillin results in 
temporary improvement in bronchiecta- 
sis, but the condition frequently lapses 
back shortly after therapy is discontin- 
ued. In most cases gram negative bac- 
teria are encountered so that another 
antibiotic substance is also necessary, 
one to which bacteria are sensitive. 

Asthmatic patients who have a super- 
imposed bronchial infection with an 
organism to which they possibly are 
allergic may be favorably influenced by 
treatment. 

Acute pulmonary conditions respond 
to the inhalation treatment, and the 
method may be used advantageously in 
children and in other patients when the 
usual methods of treatment, such as the 


intravenous or the intramuscular injec- 
tion of penicillin, are unsuitable. 
Penicillin as an Antibiotic — Ac- 
cording to M. H. Mothersill, 46 an anti- 
biotic is defined at the present time as 
a metabolic product of one micro-organ- 
ism which is capable of inhibiting or 
destroying some other micro-organism. 
In order that an antibiotic may also be 
a systemic anti-infective, it must be able 
to circulate safely in the body and in- 
hibit a pathogen. Penicillin is at pres- 
ent the outstanding antibiotic. 

As for the sulfonamides, the earlier 
one, such as sulfanilamide, caused cyano- 
sis, acidosis, hemolytic anemia, and 
various signs of toxicity to the nervous 
system such as dizziness, incoordina- 
tion, and even psychosis. Sulfathiazole, 
sulfadiazine, and sulfamerazine do not 
cause cyanosis or acidosis, and are less 
likely to cause hemolytic anemia or 
central nervous system symptoms. While 
they are more effective than sulfanila- 
mide for equal concentrations, due to 
their lower solubility these drugs may 
obstruct the urinary tract with crystals. 
Their solubility in urine is decreased by 
acidity and increased by alkalinity. 

The possibility of the patient becom- 
ing allergic to the sulfonamides has been 
a source of concern. The percentage of 
patients capable of developing hyper- 
sensitivity is low but unpredictable. An- 
other handicap is the fact that the activ- 
ity of the sulfonamides is reduced by 
the presence of pus. 

All these shortcomings and handicaps 
of the sulfonamides led to a desire for 
a new anti-infective which would be 
more potent and devoid of disadvan- 
tages. The answer was penicillin. As 
a lo cal and systemic anti-infective, this 
drug is usually more active against pyo- 
genic cocci than the sulfonamides. It is, 
however, ineffective against gram nega- 
tive bacilli. Infections due to some of 
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these are susceptible to sulfonamide ther- 
apy. Penicillin appears to have value in 
the treatment of certain infections, such 
as syphilis, diphtheria, and tetanus, in 
which the sulfonamides are useless. 

In otorhinolaryngology, penicillin is 
used at times as a local and at times as 
a systemic anti-infective. It has been 
used with good results in appropriate 
cases of acute otitis media. It has been 
used also in osteomyelitis of the frontal 
bone, but attempts to depend solely upon 
penicillin without the aid of surgery have 
been disappointing. Its benefit in sinus- 
itis depends upon whether the cause or 
complication is due to a penicillin-sus- 
ceptible organism. The local application 
of penicillin will give better results in 
acute than in chronic maxillary sinusitis. 
In chronic infections, penicillin will par- 
haps be more effective if used to supple- 
ment surgical operations. 

The question of whether penicillin will 
be given locally or systemically, or both, 
depends upon circumstances. 

F. J. Putney 47 emphasizes that peni- 
cillin must not be used indiscriminately, 
but its effectiveness in combating suscep- 
tible infections is benefiting practically 
every branch of medicine. The acute 
conditions have afforded the most grati- 
fying results, while in chronic diseases 
the response has been hard to evaluate. 
In osteomyelitis, penicillin has not sup- 
planted surgical procedures but helps 
materially in combating the disease. Ade- 
quate drainage by surgical intervention 
in addition to penicillin is necessary to 
effect a cure in the majority of cases. 
Penicillin has proved equally effective 
against sulfonamide-resistant organisms. 
All of Putney’s patients were given only 
penicillin, and none was treated by a 
combination of this drug and sulfona- 
mides. Patients who had failed to re- 
spond to the sulfonamides improved 
under penicillin to the same degree as 


those that had not received sulfonamide 
therapy. In osteomyelitic infections, 
granulations have been made healthy, 
and draining purulent wounds have be- 
come sterile while the patients were 
receiving penicillin. 

In chronic osteomyelitis of the frontal 
bone, it is possible to obtain healing 
under penicillin therapy without resort- 
ing to extensive surgery, and a thorough 
trial of penicillin lasting over several 
months may be necessary. When there 
is no regression under this form of treat- 
ment the involved sinus should be oper- 
ated on and this procedure in addition 
to penicillin therapy may prevent further 
extensive operations. Brain abscess, ex- 
tradural abscess, and orbital cellulitis 
occurred as complications in three cases 
of osteomyelitis without apparent bear- 
ing on the response to the drug. The 
longest period of treatment was that of 
a patient with osteomyelitis of the supe- 
rior maxilla and frontal bones. Prompt 
and complete healing was obtained in 
orbital cellulitis with vanishing of pain 
within the first twelve hours of treat- 
ment. 

Putney’s experience with other nose 
and throat diseases was limited to a few 
cases of suppurative sinusitis treated 
both locally and systemically and several 
cases of peritonsillar and lateral pharyn- 
geal abscesses in which the drug was 
given intramuscularly. The infections of 
the pharynx usually recovered without 
incision, although this method is not 
recommended as healing would have fol- 
lowed more rapidly if drainage has been 
instituted. In a case of chronic purulent 
infection of the maxillary sinuses, cul- 
tures became sterile, but the discharge 
continued and, at operation, the mem- 
brane was thickened with chronic inflam- 
matory changes present. Acute infections 
of the maxillary sinuses have been cured 
after several irrigations with penicillin, 
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even when the organism was a staphylo- 
coccus that had proved resistant to other 
forms of treatment. The strength of the 
solution employed locally was 250 units 
per cubic centimeter. Preliminary in- 
vestigation of Vincent’s infection of the 
mouth and tonsils indicates rapid heal- 
ing, with disappearance of organisms 
after a few days of systemic penicillin 
therapy. 

The author believes that at the pres- 
ent time penicillin, in combination with 
adequate surgical treatment, offers the 
most effective means of combating some 
of the serious and life-endangering com- 
plications encountered in otolaryngology. 

H. L. Williams 48 reviews the prob- 
lem of chemotherapy in otolaryngology. 
He proposes three principles for gen- 
eral guidance. 

I. Since chemotherapeutic agents now 
available are only active against the 
gram positive cocci and bacilli, the caus- 
ative organism should be determined be- 
fore potentially dangerous drugs are 
administered, except in such conditions 
where the gravity of the infection out- 
weighs the danger of the drug. 

2. In mild infections, such as the 
common cold where the incidence of 
complications has been estimated at about 
1 in 1000, a drug capable of producing 
more frequent and serious complications 
in itself should not be employed. 

3. If the drug is used at all, the dose 
should be adequate to produce the de- 
sired effect. The usual dosage is, roughly, 
0.065 gm. (1 grain) of the drug to every 
pound of body weight per twenty-four 
hours, with an initial dose of one third 
to one half of the estimated twenty-four 
hour total. In mastoiditis and otitic 
meningitis, a blood concentration of the 
usual sulfonamide drugs used should be 
maintained at 15 to 20 mg. per 100 cc. 
of blood. Because of the rapid excretion 
of the drug, it should be given at regular 


intervals around the clock and the prac- 
tice of giving the drug during the day- 
time only should be deprecated. 

In any case in which the sulfonamide 
compounds of penicillin are to be used, 
collections of pus should be drained and 
necrotic tissue and bone removed. 

Sulfadiazine is recommended as the 
sulfonamide of choice for almost all 
infections. With this drug, 0.13 gm. 
(20 grains) of sodium bicarbonate 
should be administered every four hours 
to prevent kidney complications. With 
penicillin there is no evidence that any 
toxic action is produced. 

The best method of administration is 
the continuous intravenous drip. Forty 
thousand Oxford units are dissolved in 1 
liter of isotonic salt solution, or in a 5 per 
cent solution of dextrose in a triple dis- 
tilled water. Initially 200 cc. of this solu- 
tion are administered at a fairly rapid 
rate. Thereafter the rate of administra- 
tion is regulated to about 35 drops per 
minute. Penicillin may be administered 
intramuscularly into the gluteal region, 
using 10,000 to 20,000 units dissolved 
in 2 to 4 cc. of isotonic salt solution 
every three hours. In William’s experi- 
ence, twice as much penicillin is required 
intramuscularly as intravenously to pro- 
duce a comparable clinical result. 

The author has not found the use of 
a 5 per cent solution of sulfathiazole 
in the nose, as advocated by Turnbull, 
of any benefit in the treatment of chronic 
and subacute sinusitis. He has given 
treatment of sinusitis with solutions of 
gramicidin, tyrothricin and penicillin by 
means of the Proetz displacement tech- 
nic considerable trial and is very much 
disappointed in the results. 

In cases of acute sinusitis, acute 
otitis media and acute mastoiditis, the 
oral administration of chemotherapeutic 
agents may be of value in the stage of 
engorgement before the purulent foci 
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are created. After this has taken place, 
the pus must be drained and the necrotic 
tissue removed, after which the sulfona- 
mide may be continued as an adjunct. 

In cases of spreading osteomyelitis of 
the frontal bone, penicillin is of decided 
advantage. The treatment of acute ful- 
minating frontal sinusitis should begin 
with a trephine opening into the floor of 
the frontal sinuses to avoid opening into 
cancellous tissue, followed by irrigations 
with some solutions like hydrogen per- 
oxide to establish aerobic conditions 
within the sinus together with the use 
of penicillin. All pockets of pus must be 
drained and all the necrotic bone must 
be removed. With penicillin therapy, 
this may be done through a coronal 
incision which may be closed with super- 
ficial drainage only. This form of treat- 
ment avoids the open dressing of wounds 
and everted skin flaps which conditions 
later require multiple plastic operations 
for closure. 

In otitic meningitis the intrathecal ad- 
ministration of penicillin is recommended 
because of the failure of penicillin to 
penetrate the hematoencephalic barrier. 
The dose should be 10,000 Oxford units 
dissolved in 2 cc. of sodium chloride 
solution, combined with adequate doses 
of sulfadiazine. After the patient has 
made an apparent recovery, small doses 
of sulfadiazine should be continued for 
ten days to prevent a recurrence of the 
infection. 

Sulfonamide Therapy — Since the in- 
troduction of the sulfonamides, consider- 
able controversy has arisen concerning 
their value as a local remedy. A. R. 
Hollender 49 believes, however, that they 
have proved beneficial and effective for 
a large number of surgical and nonsur- 
gical indications. They have been uti- 
lized in various forms, the solution and 
the powder being most suitable for top- 
ical application. 


In more than 100 cases of nasopha- 
ryngitis, the author used sulfathiazole 
powder in the treatment. Shrinkage of 
the membranes should precede insuffla- 
tion of the powder by a compressed air 
powder blower or a hand blower. In the 
acute cases, treatments are given daily 
in the office, and for home use each 
patient is supplied with a small amount 
of powder which he uses one extra time 
during the day as a snuff. As compared 
with other topical remedies for pharyn- 
gitis, the powder treatment gives every 
indication of being effective in relieving 
the symptoms more promptly and in 
shortening the course of the disease. 
In the chronic cases a number of ap- 
plications may be necessary, but they 
should be given at intervals of several 
days. While toxic reactions thus far have 
not been observed, sensitivity should 
be guarded against. 

Sulfathiazole Chewing Gum — Stud- 
ies to determine the effect of sulfathiazole 
in chewing gum in certain oropharyngeal 
infections were conducted by Noah Fox 
et at. 50 The choice of chewing gum as 
the vehicle seemed indicated, because it 
offered possibilities that the drug would 
not be rapidly extracted from the gum 
and swallowed. The question as to the 
most efficient sulfonamide drug was re- 
solved by studies of the salivary levels 
of sulfonamide compound attained by 
apparently normal adult subjects, while 
chewing gum tablets containing sulfanila- 
mide, sulfathiazole, or sulfadiazine for 
one hour. The solubility of sulfathiazole 
(1:1060 at 98.6° F.), intermediate be- 
tween that of sulfanilamide and sulfadia- 
zine, not only allows a constant and sus- 
tained extraction of the drug from the 
chewing gum but also provides a defi- 
nitely bacteriostatic concentration of sul- 
fathiazole in saliva throughout a full hour 
of chewing. From these experimental 
data it seems that chewing gum con- 
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taining sulfathiazole rather than sulfa- 
nilamide or sulfadiazine is preferable 
for local chemotherapy of oral and pha- 
ryngeal infections susceptible to sulfona- 
mide drugs. 

The best clinical results are obtained 
in those conditions of the mouth and 
pharynx in which the beta hemolytic 
streptococcus is the preponderant etio- 
logic organism. It should be noted that 
apart from the effect described, the chew- 
ing of nonmedicated gum is in itself a 
mouth-cleansing process. 
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Frank W. Konzelmann, M.D. 


Hepatic Disease 

Serum Lipids in Hepatic Disease 1 

— Recent observations suggest that 
hypolipemia occurs as a result of exten- 
sive degeneration or destruction of the 
parenchyma of the liver. The most fre- 
quent disorder is an increase usually 
relatively and absolutely of free choles- 
terol and a decrease or deficiency of 
cholesterol esters. In biliary obstruction, 
total serum cholesterol and lipid phos- 
phorus rise. After the obstruction is 
relieved, the serum level of these sub- 
stances returns to normal. In biliary 
cirrhosis and infectious hepatitis, choles- 
terol and lipid phosphorus are found at 
normal or subnormal levels in a certain 
number of cases. In portal cirrhosis, the 
serum levels of these lipids tend to fall 
as the disease progresses. Toxic hepa- 
titis and some cases of infectious hepa- 
titis are characterized by reduced levels 
of these lipid components. 

Mechanism of Positive Cephalin 
Cholesterol Flocculation Reaction in 
Hepatitis 2 — A hypothesis for this mech- 
anism suggests that the gamma globulin 
component of normal serum fails to bring 
about flocculation because of an inhibi- 
tory action exerted by substances in the 
albumin fraction. In disease, a positive 
flocculation may be obtained with serum 
altered as follows : 

1. Increase of gamma globulin in such 
quantity that there is insufficiency of the 
normal components of the serum albumin 
fraction to inhibit the reaction. 

2. Diminution of the serum albumin 
fraction. 

3. Diminution of the flocculation in- 
hibiting properties of the albumin frac- 
tion. 


The positive test observed in hepatitis 
is probably a combination of all of these 
factors. Emphasis might be placed upon 
the third condition, namely, modification 
of the albumin fraction, because electro- 
phoretically separated albumin fraction 
of normal serum tends, when in suffi- 
cient amounts, to inhibit flocculation of 
gamma globulin, while the albumin frac- 
tion of serum from cases of hepatitis 
shows relatively less inhibition. 

Flocculation is apparently affected by 
exposure to light. Either sunlight or the 
light of an electric bulb increases the 
sensitivity of the reaction. 3 

Evaluation of the Maclagan Thy- 
mol Turbidity Test — The thymol tur- 
bidity test is based on the concept that 
globulins are more or less readily precip- 
itated by phenolic compounds. The tech- 
nic of the test has been previously pub- 
lished. 4-5 Watson 6 has compared this 
test with the cephalin cholesterol floccu- 
lation test on 252 samples of serum from 
145 individuals. Thirty-one of these 
subjects were considered as normal and 
60 were suffering from infectious hepa- 
titis. Watson found the Maclagan test 
more often negative than the floccula- 
tion test in cases of severe liver disease. 
Once the disease is established, it ap- 
pears that the Maclagan test is fully as 
useful as the Hanger flocculation test. 
It is evident that the underlying mech- 
anism of the two tests is not identical 
and therefore one cannot employ the 
former as a substitute for the latter. The 
Maclagan test can be employed for 
serial observation in a case where the 
diagnosis has been established. There is 
no information concerning the reaction 
in early stages of hepatic disease. Be- 



CLINICAL PATHOLOGY 


541 


cause of its simplicity and because the 
test may be completed in thirty minutes 
instead of forty-eight hours, it may be 
employed to advantage in the differential 
diagnosis of jaundice if its limitations 
are kept in mind. 

Serum Proteins in Portal Cirrho- 
sis — Stacey 7 ' investigated the serum pro- 
teins in thirty-six cases of portal cir- 
rhosis in the natives of Iraq. The diet 
of these people was deficient in protein ; 
and, although a high protein intake for 
a period of two weeks failed to cause a 
rise in serum protein, further investiga- 
tion is required to ascertain whether 
failure to absorb digested protein plays 
any part in causing the changes observed. 
Stacey employed the Greenberg method 
for the determination of total protein 
and albumin and a method derived from 
the Proske and Watson technic (1939) 
for the determination of euglobulin. He 
observed : 

1. Serum euglobulin was above nor- 
mal in all patients with cirrhosis, the 
average being four times the normal 
value. 

2. Serum pseudoglobulin was within 
the normal range, but the average was 
raised. This rise was significant. 

Bilirubinuria — The increased inci- 
dence of infectious jaundice and the 
demand for a procedure which. will re- 
veal small amounts of bilirubin in the 
urine prompted Hawkinson 8 and her 
co-workers to investigate and improve 
the Harrison test. Especially was this 
desirable after the observation of Neefe 
and Stokes that bilirubin may appear in 
the urine in experimentally induced 
hepatitis before there is elevation of total 
serum bilirubin. 

Reagents Required — Pieces of extra 
thick filter paper (Schleicher and Schull 
number 470) are allowed to remain 
briefly in a saturated aqueous solution 
of barium chloride. They are dried in 


air or in an oven, then cut into strips 
four inches long and one-half inch wide. 
Cotton swabs may be utilized if suitable 
thick paper is not available. 

Fonchet’s Reagent — Trichloracetic 
acid (25 per cent aqueous), 100 cc. ; 
ferric chloride, 0.9 gm. 

Procedure — One end of a barium 
chloride impregnated strip of paper is 
placed in the urine sample and held 
about one half immersed in the vertical 
position for a period of one to two min- 
utes. The paper strip is then placed on 
a towel or other absorbent material to 
remove the excess urine. Inspection will 
reveal slightly more color in that portion 
of the strip which was held at the level 
of the surface of the urine. Drop one or 
two drops of Fouchet’s solution on this 
area. If bile is present in the urine, a 
green color will develop which varies in 
intensity with the amount of bilirubin 
present. Smaller amounts of bilirubin 
will produce a faint green line running 
across the strip. The cotton swabs are 
similarly employed. The result with the 
swab is not so sharp as with the paper 
strip. 

The Methylene Blue Test — Gellis 
and Stokes 9 employed a modified meth- 
ylene blue test in the study of infectious 
jaundice. They found it of value in the 
diagnosis of preicteric hepatitis, in eval- 
uating the course of the disease, and 
the prediction of impending relapse. The 
simplicity of the test enhances its value 
as a diagnostic procedure. 

Procedure — To 5 cc. of prebreakfast 
urine, add two drops of 0.2 per cent 
aqueous solution of methylene blue chlo- 
ride. If a green color develops, add 
methylene blue dropwise until a blue 
color develops. If more than five drops 
are required, the urine must be diluted 
and correction made for the dilution. 
Dilution is necessary because the inten- 
sity of the color produced makes it 
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difficult to determine the endpoint. Tests 
performed on 1000 patients with diseases 
other than hepatitis revealed that in 74 
per cent only two drops of dye were 
required to produce a blue color; 24.3 
per cent required three drops; and 1.7 
per cent required four drops to change 
the initial green color to blue. A test of 
five drops or more is considered posi-; 
tive. The test was positive in thirty-three 
cases of infectious hepatitis one to six 
days before scleral icterus was apparent. 
At the time of the test the icterus index 
was normal in twelve cases and the 
remaining twenty-one were in the upper 
limits of normal or only slightly elevated. 
In convalescence, the methylene blue test 
became negative, although clinical jaun- 
dice was present and the icterus re- 
mained elevated. The mechanism of this 
test has not been determined. 

Hormone Tests for Pregnancy 

The hyperemia test using infantile 
rats is, according to Zondek et oh, 10 
adequately accurate for the determina- 
tion of pregnancy but is not sufficient 
for the examination of disturbed preg- 
nancies such as ruptured ectopic preg- 
nancy, threatened, incomplete, or missed 
abortion. In these cases, the chorionic 
gonadotropin is decreasing and prolan B 
is no longer detectable. It is these hor- 
mones which produce the hyperemic 
efifect. Therefore, a negative result might 
well be obtained ‘when these conditions 
exist. The follicle-stimulating hormone 
(prolan A) is still present and will be 
revealed by any one of the tests which 
depend 'upon the occurrence of a blood 
dot (hemorrhagic follicle). 

Acute Infectious Lymphocytosis 

This condition, probably first recog- 
nized by Smith and reported in 1941, 
was previously confused with infectious 


mononucleosis and still must be care- 
fully differentiated from leukemia. It is 
a disease of children. Birge and Hill 11 
have reviewed the literature concerning 
this disease and point out the occurrence 
of an increase of the lymphocytes in the 
blood and spinal fluid. Total absolute 
lymphocyte counts in the' blood have 
been as high as 116,000 ( 97 per cent of 
total white cells). The lymphocytes seen 
in the stained film are morphologically 
normal and mostly of the small variety. 
There is no anemia ; the heterophile 
antibody reaction is negative. Lympho- 
cytes are found in the aspirations of 
bone marrow. 

Seminal Smears in Sterility 

The morphology of the spermatozoa 
is of as much value in the study of fer- 
tility in the male as the relative number. 
Keaty and Hamblen 12 have evolved a 
rapid method for demulsification of sem- 
inal fluid and staining of the smears 
which eliminates artefacts and reveals 
morphologic detail. They recommend 
the preparation of thin and thick smears 
of the ejaculate after spontaneous lique- 
faction has been established. The delay 
in making the smear should not extend 
beyond two hours. The smear is placed 
immediately in a 1 to 1 mixture of 
absolute' alcohol and ether for thirty sec- 
onds. It is washed in, first 50 per cent 
alcohol, then in distilled water for one to 
two seconds. Demulsification is accom- 
plished by placing the smear in a solu- 
tion consisting of eight drops of concen- 
trated hydrochloric acid in 40 cc. of 
distilled water. The slide remains in 
this solution until it is no longer opaque. 
It usually requires one to two minutes 
for opacity to disappear. The slide is 
then washed in distilled water for one 
to two seconds. Stain is accomplished 
as follows: 
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1. Stain in a 1 per cent aqueous solution of 
eosin yellow thirty seconds. 

2. Wash in 50 per cent alcohol one to two 
seconds. 

3. Stain in Harris hematoxylin one minute. 

4. Wash in tap water one to two seconds. 

5. Stain in fast green (F.C.F. 0.5 per cent 
aqueous solution) one second. 

6. Wash in 95 per cent alcohol one to two 
seconds. 

7. Wash rapidly in absolute alcohol one to 
two seconds until the film appears clear of stain. 

8. Clear in xylol three minutes. 

9. Cover with Clarite. 

10. Cover with a cover -glass. 

By this technic the mature compo- 
nents reveal a pink nucleus, a blue 
acrosome, a green body and tail. De- 
velopmental forms, spermatocytes and 
spermatids, reveal a purple nucleus and 
a blue-green cytoplasm. Other compo- 
nents, such as cytoplasmic fragments 
attached to immature cells, are stained 
green. The nuclei of leukocytes are pur- 
ple to dark blue. Epithelial cells, green. 

Diagnosis of Uterine Cancer by the 
Vaginal Smear Method 

Diagnosis of Uterine Cancer by 
the Vaginal Smear Method — Papani- 
colaou (1941) was the first to call atten- 
tion in 1928 to the presence of carci- 
noma cells in the vaginal secretions of 
women suffering from carcinoma of the 
uterus. His original technic has been 
modified a number of times for the sake 
of simplicity. There is no question that 
this method of diagnosis is of great ad- 
vantage in the early recognition of car- 
cinoma of the uterus, and it permits of 
an accurate diagnosis in many cases 
without resorting to the more conven- 
tional biopsy, to which the patient may 
not be willing to subject herself and 
which requires an even more elaborate 
procedure. It is likewise obvious that 
both the collection of the material and 


the interpretation of the findings in the 
smear require technical skill and a 
knowledge of this special form of cytol- 
ogy. Smith 13 and his co-workers have 
proposed a simple modification which 
in their hands has worked satisfactorily. 
The author has used it with complete 
satisfaction, with a full realization of its 
shortcomings, namely, that a negative 
result is of no significance. Operation 
is not to be advised on the smear alone 
and the conventional biopsy should be 
performed on all cases reported as posi- 
tive. In their experience with 813 cases 
studied, positive cases were called nega- 
tive in 7.1 per cent; negative cases were 
labeled as positive in 2 per cent. The 
technic followed by these workers is as 
follows: Insert a long, dry pipet with 
attached rubber suction bulb, compressed, 
to the fornix of the vagina. Release the 
bulb and withdraw the pipet. Blow the 
material on a glass slide, fix while wet 
with a solution consisting of equal parts 
95 per cent alcohol and ether. Stain by 
Papanicolaou’s method. 

Carcinoma cells are recognized by 
the criteria generally adopted, namely: 

1. Disproportionate size of nucleus to cell 
mass. In normal cells the nucleus represents 
from one fifth to one third the entire mass of 
the cell; while in cancer cells most of the cell 
is occupied by the large nucleus .* 

2. Variation in the size of nuclei in cell 
groups. The normal cells are characterised by 
a rather definite uniformity of cell and nucleus 
size; while in malignant disease both vary in 
the same field. 

3. Coarseness of chromatin markings. The 
chromatin markings of normal cells are rela- 
tively delicate and numerous compared with 
those of malignant cells. In the latter the 
chromatin appears denser and in fewer and in 
larger markings. 

4. Occasionally mitotic figures may be ob- 
served. If these do not conform to the usual 
pattern of mitotic figures, this lack of con- 
formity is in favor of a diagnosis of malignancy. 

* Author’s comment in Italics. 
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The Rh Blood Types 

According to the studies of Weiner, 14 
there are at least three sorts of anti-Rh 
agglutinins (Fig. 1). The most common 
variety corresponds exactly with the 
standard anti rhesus immune animal 
serum of Landsteiner and Weiner agglu- 
tinating the cells of 85 per cent of people. 
It is designated anti-Rho. The second 
yariety agglutinates approximately 70 
per cent of white individuals and is 
designated anti-Rh'. The third, the rar- 
est, is designated anti-Rh"; it causes 
only 30 per cent positive reactions. The 
matter is complicated by the observa- 
tion that the agglutinins, anti-Rh' and 
anti-Rh", usually occur in association 
with anti-Rho, thus producing two addi- 
tional varieties of human anti-Rh serums, 
namely, anti-Rh 0 plus anti-Rh', desig- 
nated as anti-Rh 0 Rh', and anti-Rh 0 plus 
anti-Rh", designated anti-Rh 0 Rh". The 
cells reacting with these agglutinins or 
combinations of agglutinins are similarly 
named. 

Blood reacting with agglutinin anti- 
Rh' only and not anti-Rho or anti-Rh" 
is designated Rh'. 

Blood reacting with agglutinin anti- 
Rho only is designated Rh 0 . 

Blood reacting with agglutinin anti- 
Rh" only is designated Rh". 

The combinations of blood reacting 
with anti-Rho and anti-Rh' are desig- 
nated Rho or, more simply, Rh 1; and 
blood reacting with anti-Rh 0 and anti- 
Rh" is designated as type Rhy or, 
simply, Rh 2 . 

Considering the two agglutinins, anti- 
Rh' and anti-Rh", there are four classes 
of people which these agglutinins deter- 
mine just as the agglutinins a and {J 
determine four groups. The agglutino- 
gen which reacts with anti-Rh' is. labeled 
by Weiner U ; that agglutinogen re- 
acting with anti-Rh" is labeled V ; and 
W designates the recessive gene anal- 


TABLE I 

The Eight Rh Types and Their Genotypes 


Rh type 

Genotypes 

Negative 

rhrh 

Rh' 

Rh'Rh' and Rh'rh 

Rh" 

Rh"Rh" and Rh"rh 

Rh'Rh" 

Rh'Rh" 

Rh 0 

Rh 0 Rh 0 and Rh 0 rh 

Rh 2 (Rhi) 

RhiRh a Rh a rh RhxRh' 
RhxRh 0 and Rh'Rh 0 

Rh 2 (Rhs) 

Rh 2 Rh 2 Rh 2 rh Rh 2 Rh" 
Rh 2 Rh 0 and Rh"Rh 0 

RhiRh 2 (Rh^Rho) 

RhxRhs RhxRh" Rh'Rho 


ogous to O of the A, B, O series reacting 
to neither. Bloods reacting to both are 
designated UV. 

When the agglutinin, anti-Rh 0 , is 
brought into the picture six allelic genes 
must be postulated instead of three be- 
cause each of the genes, W, U, V, com- 
prises two Rh genes as follows : 

W — Rh + Rh 0 
U — Rhi + Rh' 

V — Rh 2 + Rh" 

Weiner’s table of phenotypes and geno- 
types (top of page) clarifies this picture. 

The Hr Factor — Most (90 per cent) 
of the instances of intragroup reactions or 
erythroblastosis occur as the result of Rh 
sensitization. A few of the remainder are 
due to isoimmunization to other factors, 
M, P, A, and O. The most common cause 
of intragroup incompatibility in Rh posi- 
tive people seems to be the Hr factor. 
It was discovered by Levine and others 
that rarely a serum of an Rh positive 
person will agglutinate all Rh negative 
bloods and those Rh positives which did 
not react with anti-Rh' serum. The 
symbol Hr indicates a factor opposite 
to Rh because it is present in Rh nega- 
tive bloods. 

Technic of Rh Tests — Blocking anti- 
bodies must be considered. These anti- 
bodies have the ability to combine with 
Rh positive cells without causing agglu- 
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tination so that if subsequently a good 
anti-Rh serum is added, no agglutination 
occurs. Before human anti-Rh sera can 
be employed for Rh typing, their speci- 
ficity must be determined. The technic 
of specificity determination and the titra- 
tion of sera is complicated and beyond 
the scope of the average laboratory. It 
is fully discussed in W einer’s review. It 
is safest to obtain the typing serum from 
some one of the supply houses which 
market a diagnostic serum after complete 


sediment appears granular (Fig. 1). The 
tubes may now be gently shaken or 
flicked once or twice with the finger. 
Clumps will be observed by the naked 
eye in positive reactions. Further ex- 
amination with a low power lens will 
reveal the smaller clumps. It must be 
cautioned that more than gentle shaking 
will break up the clumps and a positive 
reaction will appear negative. If the 
reaction is doubtful, allow the tubes to 
stand for an additional two hours or 



2 3 4 



5 6 7 

Fig 1 Sedimentative method of testing for the Rh factor. 2 and 3, Negative reactions : the 

inner light disc in 2 is due to slight convexity in the bottom of the tube. 4, Faintly positive reaction. 
5 Weak reaction. 6 and 7, Typical positive reactions. (After Landstemer and Wiener.) (Repro- 
duced from the Journal of Experimental Medicine 74: 312, 1941. Magnification 1:2.) 

(Weiner, A. S. : Am. Jour, of Clin. Path. 15 : 106 (March) 1945.) 


checking by someone thoroughly familiar 
with the technic. 

The actual test is performed by mix- 
ing one drop of fresh 2 per cent suspen- 
sion (in terms of blood sediment) of the 
blood to be tested with a drop of diluted 
anti-Rh serum in a small test tube. One 
having a diameter of 7 or 8 mm. is pre- 
ferred. Incubates at 37.5° in a water 
bath. After the mixture has stood for 
one-half to one hour or when sedimenta- 
tion has occurred, the sediment is exam- 
ined, without disturbing it in the least, 
by the unaided eye. The uniformity of 
the sediment and its edges is marked in 
negative reactions ; the positive reactions 
are characterized by an indefinite or 
even crinkled edge, and the body of the 


swing in the centrifuge at low speed for 
one minute. 

Three sera should be employed, namely, 
anti-Rho, anti-Rh / , and anti-Rh". 

The results may be interpreted as 
follows : 


Anti 

Rh& 

Anti 

Rh' 

Anti 
i Rh" 

Designation of 

Types 






Negative 

— 

+ 

— 

Rh' 




+ 

Rh" 

— 

+ ! 

+ 

Rh'Rh" 

+ 

— 

— 

Rho 

+ 

+ 

— 

Rhi(Rho) 

+ 

— 

+ 

Rhi(RhS) 

+ 

+ 

+ 

RhiRhs (RhiRhS) 


(After Weiner.) 
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For clinical work, standard anti-Rho 
is usually sufficient ; but, when reactions 
occur, the more detailed typing should 
be essayed. 

Natural sensitivity to the Rh factors 
does not apparently occur. The sensi- 
tivity is acquired by either transfusion 
or in the pregnancy of an Rh negative 
woman bearing an Rh positive child. 
Fortunately, individuals differ in their 
ability to react to the Rh antigen so that 
according to Weiner only one negative 
person in twenty-five or fifty is apt to 
develop an intragroup hemolytic reaction 
or erythroblastotic baby. The various Rh 
factors also differ in their antigen prop- 
erties. The Rh 0 factor is by far the most 
important clinically ; so that Rh 7 and 
Rh" people are clinically equivalent to 
Rh negative people because they lack 
Rh 0 and are therefore capable of pro- 
ducing anti-Rh 0 isoantibodies. 

The subject is beyond a doubt a com- 
plicated and a difficult one — and by no 
means in a static phase. The observa- 
tions of tomorrow may render obsolete 
the statements of today. Certainly blood 
grouping and the selection of donors for 
transfusion are not the task for poorly 
trained and inexperienced technicians. 
The practice of transfusing patients with- 
out a distinct indication is condemnable 
for this reason as well as for others. 
One hemolytic reaction calls for a very 
careful consideration of the blood type 
of the individual. Just so important is 
the consideration when several trans- 
fusions are anticipated. 

The transfusion of a patient delivered 
of an erythroblastotic infant calls for the 
most careful investigation of blood type. 

The Demonstration of anti-Rh Ag- 
glutinin — It is desirable to demonstrate 
the anti-Rh agglutinins in the serum 
whenver an intragroup hemolytic reac- 
tion follows a transfusion or whenever 


a -woman is delivered of an erythro- 
blastotic baby. Even before birth the 
demonstration of these antibodies may 
anticipate the birth of a child with hemo- 
lytic anemia or erythroblastosis. 

Diamond 15 has proposed a simple 
slide test which in his hands has been 
very successful : 

Procedure — 

Place 0.2 cc. of fresh oxalated Rh negative, 
Rh 2 and Rhi Group O blood or washed cells 
on an ordinary slide. If washed cells are em- 
ployed a 50 per cent suspension is prepared.* 
Mix with each of these 0.1 cc. of the serum to be 
tested. Warm the slide to 37 ° C. and rock or 
tilt the slide repeatedly. In positive reactions 
usually within one minute, and certainly within 
three minutes, agglutination may be seen in 
one or both of the Rh-positive sera. Thick 
suspensions must be employed or equivocal 
results will occur. Should the drop be too 
thick, or if rouleaux form, a drop of saline will 
remove the difficulty. Diamond facilitates rock- 
ing and warming by means of a small box 
pivoted over an electric light. A piece of ground 
glass in the top supports the slides under ob- 
servation. If the specific types of cells are not 
available, the cells of the child and father may 
be employed if they are of the same Landsteiner 
group, or several Rh-positive bloods of the 
same Landsteiner group may be employed. The 
mother’s cells or any other definitely known 
Rh-negative cells may be used as the Rh- 
negative control. 

Conglutination Test — Weiner 16 has 
described this test to reveal the presence 
of anti-Rh agglutinins. Because of block- 
ing antibodies, the classic cross matching 
tests fail to reveal all cases of intragroup 
incompatibility, that is to say, of the 
presence of Rh sensitization of the pa- 
tient. Weiner believes that in the pres- 
ence of blocking antibodies a third com- 

* It is a good plan in every laboratory to pre- 
pare a list of more or less permanent staff mem- 
bers whose blood types and subtypes have been 
determined by some capable person possessing the 
necessary diagnostic sera. These type cells are 
then available for such tests as the one .here de- 
scribed, or in the case of rare types are available 
for transfusion. 
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ponent is necessary to bring about 
clumping of cells. The third component, 
according to Weiner, dissociates when 
plasma containing it is diluted with 
water (or saline). He, therefore, sug- 
gests suspending the test Rh positive 
cells in the individual’s own serum or 
in inactivated AB serum. The patient’s 
serum is used undiluted or diluted in 
inactivated AB serum. The test will be 
positive when this technic is employed 
where the patient’s serum contains Rh 
agglutinins, or Rh blocking antibodies, 
or both. Weiner has found the presence 
of blocking antibodies of more serious 
import than Rh agglutinin without block- 
ing antibodies, for in the former condi- 
tion stillbirths are more apt to result. 
The occurrence of hemolytic phenomena 
several hours or days after birth he 
attributes to the delayed appearance of 
the third factor in the infant’s plasma. 
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ANEMIA IN CHILDREN 

C. R. Rittershofer, M.A., M.D. 


Erythroblastosis Fetalis 

An excellent review of the present 
status of the Rh factor has been made 
by Potter . 1 The author includes an ex- 
tensive bibliography of the subject. 

The diagnosis of erythroblastosis fe- 
talis has not always had the same mean- 
ing to all individuals. Macklin 2 has 
pointed out that erythroblastosis as orig- 
inally defined indicated the presence of 
large numbers of nucleated red blood 
cells in fetal livers at a stage in devel- 
opment when erythropoiesis should be 


largely absent from the liver. This sit- 
uation is found in other conditions, other 
than those involving incompatible Rh 
factors in mother and fetus, such as dia- 
betes in the mother, anoxemia, and hem- 
orrhage in the fetus. Rh incompatibility 
is suggested as the term for the entity 
caused by a reaction between Rh anti- 
gens in the fetus and the specific anti- 
bodies in the maternal blood to combat 
them. 

A diagnosis of proved Rh incompati- 
bility in the living or dead infant can 
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be made when different Rh factors are 
demonstrable in mother and fetus, and 
when the antibodies against the infant’s 
Rh positive red blood cells are found in 
the infant’s serum. 

Probable Rh incompatibility can be 
diagnosed in the living infant when dif- 
ferent Rh factors are demonstrable in 
mother and fetus, and an anemia, or 
jaundice, or both unexplained by other 
conditions are present in the infant. The 
diagnosis is strengthened if other infants 
in the same family have suffered from 
fatal jaundice or from proved Rh incom- 
patibility. 

Probable Rh incompatibility can be 
diagnosed in the stillbirth or infant after 
death when different Rh factors are pres- 
ent in the mother and fetus, and when 
the fetal liver shows that hemolysis has 
taken place as evidenced by the presence 
of iron in the liver. 

The diagnosis of Rh incompatibility 
may be suggested but should not be 
accepted as verified merely because the 
mother is Rh negative and the fetus is 
Rh positive. Erythroblasts in the fetal 
blood stream and in the fetal liver may 
be suggestive but are by no means diag- 
nostic of Rh incompatibility, as they do 
not prove- the presence of hemolysis but 
merely prove the increased need for red 
blood cells in the fetus. 

Iron is not normally stored in fetal 
livers in such form that is demonstrable 
by the Prussian blue technic; therefore, 
iron as revealed by this test indicates 
excess blood destruction. One of the 
most frequent causes of such excess 
destruction is Rh incompatibility. 

Polayes 3 reported six cases of eryth- 
roblastosis fetalis which resulted from 
isoimmunization induced by antigens 
other than Rh. As early as 1923 the 
possibility of interaction of the A and B 
agglutinogen between mother and fetus 
with resultant pathologic processes was 


suggested. After Levine revealed the 
mechanism of isoimmunization and the 
role which the Rh factor plays in the 
pathogenesis of erythroblastosis, it be- 
came apparent that the A and B antigens 
could induce isoimmunization with all its 
various pathologic effects in a manner 
similar to that of the Rh factors. In two 
of the cases reported, the mothers had 
Rh positive bloods in whom the possi- 
bility of isoimmunization by any of the 
variants of the Rh factor as well as by 
Hr was excluded. The diagnosis of 
erythroblastosis was established clinically 
as well as anatomically in one case. In 
each case the mother’s blood was of 
group O, Rh positive, and the child’s 
group A, Rh positive. In both cases the 
anti-A agglutinin in the mother’s serum 
showed a high titer (1 : 700 and 1 : 750), 
a fact which strongly suggests isoimmu- 
nization of the mother with the A anti- 
gen of the baby. 

A comparison of newborn infants with 
erythroblastosis fetalis with those born to 
diabetic mothers has been made by 
Miller, Johnson, and Durlacher. 4 Their 
study embraced the histories of 146 
infants born to diabetic mothers in the 
Boston Lying-in Hospital, the New 
Haven Hospital, and the New York 
Hospital during a fifteen-year period. Of 
this number., 20 were included in this 
study since they were the only infants 
for whom there were data in the form of 
hematologic, Rh, or postmortem studies. 
Thirty-six infants made up the group 
with erythroblastosis fetalis. 

It was noted that the changes oc- 
curring in both groups had many points 
of similarity, namely, an increased nor- 
moblastemia, extensive extramedullary 
erythropoiesis, a hypertrophy of the 
heart, hyperplasia of the islands of Lan- 
gerhans, adrenal enlargement, edema, 
macrosomia, and a tendency to hemor- 
rhage in all the tissues of the body. 
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The two most striking differences 
between the two groups of infants were 
that infants with erythroblastosis fetalis 
frequently have anemia and jaundice and 
the Rh factor in the mother’s blood is 
negative, and that infants born to dia- 
betic mothers rarely have anemia or 
jaundice and the distribution of the Rh 
factor in their mothers is similar to that 
in the population at large. 

The following chart shows the distri- 
bution of Rh factor in the blood of dia- 
betic mothers and mothers of infants 
with erythroblastosis fetalis. 


Mothers 

Total 

Rh- h 

i 

Rh— 

Not 

Determined 

Diabetic 

Erythroblastosis 

132 

9 

i 

122 

fetalis 

33 

0 

2! 

12 


It has been held by Levine and his 
co-workers that the syndrome of erythro- 
blastosis fetalis was dependent on iso- 
agglutins developed in the mother dur- 
ing pregnancy. The authors contend 
that it is hard to reconcile this theory 
with the fact that about 10 per cent of 
the mothers are Rh positive, that in 
some mothers who are Rh negative no 
isoagglutinins can be demonstrated in 
spite of the fact that their infants have 
erythroblastosis fetalis, and that there 
is no correlation between the severity of 
the syndrome in the infant and the anti- 
body content of the maternal serum. The 
authors believe that the data presented 
may show why the isoimmunization 
theory may not hold in all cases. Unless 
all infants without anemia and jaundice 
are excluded, some infants born to dia- 
betic mothers will be included under the 
diagnosis of erythroblastosis fetalis. In- 
fants bom to diabetic mothers rarely 
have anemia or jaundice but do have 
large numbers of normoblasts in the 
peripheral blood and in the extramedul- 


lary tissues and are similar to infants 
with erythroblastosis fetalis in many 
other important respects. The mother 
need not have symptoms or signs of 
diabetes at the time of the infant’s birth 
but may develop them later in life. Nu- 
merically, the offspring of diabetic moth- 
ers are sufficient to account for the 10 
per cent of infants whose mothers are 
Rh positive. The fact that the mother’s 
blood is Rh negative is not an absolute 
answer to the question as to whether or 
not the infant will develop anemia or 
jaundice or both when normoblasts are 
preserft in large numbers in the blood. 
It is clear from the data that excessive 
extramedullary erythropoiesis can occur 
in the absence of anemia. This suggests 
that the erythropoiesis seen in the liver 
and other tissues of infants with erythro- 
blastosis fetalis may not be dependent 
on the rapid hemolysis of the red blood 
cells. 

Potter and Wilson 5 report the case of 
an Rh-negative woman who had pre- 
viously given birth to a succession of 
infants with erythroblastosis and who 
was artificially inseminated with semen 
from an Rh-negative man. The result 
was the birth of a normal female infant 
whose blood was Rh negative. This 
seems further definite proof that fetal 
response to maternal immunity produced 
by the Rh factor is the fundamental 
cause of erythroblastosis. 

Wiener et al. e have pointed out that 
blood transfusion is not the complete 
answer to the problem of the treatment 
of hemolytic anemia of the newborn, 
even when the infants appear to be in 
good condition at birth. Transfusions 
are merely a substitution therapy, and 
therefore save only those infants who 
would otherwise die from the extreme 
anemia brought about by the destructive 
action of the maternal antibodies. Some 
infants will not suffer a marked drop in 
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the amount of hemoglobin but still may 
succumb to the lethal effects of retaining 
the products of hemolysis in their bodies, 
a few die of hemorrhagic diathesis 
which does not appear to be influenced 
by simple transfusion of Rh negative 
blood, or by administration of vita- 
min K . It is theoretically possible that 
when an infant’s blood is susceptible to 
the action of Rh antibodies, a complete 
exsanguination transfusion, entailing 
the removal of all but a small quantity 
of the infant’s blood and its replacement 
by Rh negative blood at birth, or as soon 
thereafter as possible, may serve to pre- 
vent a lethal outcome. 

Brandes and Cushman 7 suggest that 
(1) in the treatment of erythroblastosis 


fetalis immediate recognition of the clin- 
ical entity with institution of appropriate 
therapy is necessary if survival is to be 
expected; (2) maintenance of external 
heat and oxygen is important during the 
critical period ; (3) paternal Rh-positive 
blood is of no therapeutic value, but it is 
conceivable that father’s blood may be 
instrumental in maintaining life until Rh- 
negative blood can be obtained; (4) 
since the Rh factor is present only in 
the cells and the presence of isoagglu- 
tinin is limited to the serum, it is safe 
to use the mother’s red cells, after the 
plasma has been removed and the cells 
washed twice with sterile saline and 
resuspended in sufficient saline to make 
up for lost volume. 


CHIGKENPOX 

Robert A. Lyon, M.D. 


Chickenpox occurring in newly born 
infants has been reported nine times in 
the literature and the patient observed 
by Oppenheimer 8 constituted the tenth 
case. The majority of such infants recov- 
ered, but in this last case death occurred 
six days after the onset of the illness. 
The mother, a nineteen-year-old Negro 
woman, developed chickenpox in the sev- 
enth month of pregnancy and five days 


later delivered her infant which weighed 
four pounds at birth. On the fifth day 
of the infant’s life, chickenpox lesions 
developed on various portions of the 
body and soon became contaminated 
with Staphylococcus albus. At autopsy, 
lesions were noted grossly in the liver, 
spleen, and intestinal tract but in the 
microscopic sections, all organs of the 
body were found to be affected. 


DIGESTIVE SYSTEM 

Nina A. Anderson, M.D. 


Mouth — Penicillin has been used by 
Marks 9 in the treatment of severe or 
protracted cases of oral inflammations. 
Thrush of the mouth in a small infant 
responded to the topical use of penicillin 
in a dilution of 250 units per cc., but the 
effect was less rapid than when the drug 


was injected intramuscularly in doses of 
10,000 units at intervals of three hours 
up to a total of 40,000 units. Two pa- 
tients with Plaut-Vincent’s infection and 
one with herpetic stomatitis responded to 
penicillin given intramuscularly in doses 
of 20,000 units every three hours up to 
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a total of 100,000 units. There were no 
untoward reactions or manifestations in 
the cases which were treated with peni- 
cillin. 

Dental Caries — In a group of fifteen 
boys and fifteen girls under forty-two 
months of age, Blatt, Kern, and Kor- 
tuem 10 found a marked variability in the 
per cent of salivary sugar. All of these 
children had good oral hygiene and had 
received an adequate diet. While the 
amount of glucose in the saliva may be 
related to the incidence of dental caries, 
it is noteworthy that in this group, in 
spite of comparatively large amounts of 
sugar in the saliva of some of the chil- 
dren, none of them had caries. 

Pyloric Stenosis — The only entirely 
reliable roentgenographic sign of pyloric 
stenosis, according to Hefke, 11 is a nar- 
rowed prepyloric canal, 1.5 to 2.5 cm. 
long, corresponding anatomically to the 
narrowed lumen surrounded by the hy- 
pertrophied muscle. This finding can be 
demonstrated fluoroscopically as well as 
on films. When the pyloric opening time 
is delayed longer than five minutes, the 
presence of pyloric stenosis is considered 
likely. Less importance is attached to 
the emptying time of the stomach. Usu- 
ally an infant two to four weeks of age 
will empty his stomach in two to four 
hours when 2 ounces of a barium mix- 
ture has been given. In a few cases, 
the thickened gastric wall can be demon- 
strated when the stomach is filled with 
air, but this sign is not helpful in the 
diagnosis. After the Ramstedt opera- 
tion, the pyloric opening time becomes 
normal within a short time, but the de- 
formity of the pylorus with its narrow- 
ing is still demonstrable for a consider- 
able time. Rarely the esophagus shows 
some dilatation and even spasm at the 
cardiac end. 

Epidemic Diarrhea, Nausea, and 
Vomiting — Although no age group is 


immune, children of school age and 
young adults seem mostly to be affected 
with an epidemic disease characterized 
by diarrhea, nausea, and vomiting of un- 
known cause. Reimann, Hodges, and 
Price 12 have reported outbreaks of this 
disease similar to others previously re- 
ported and believe that it is a clinical en- 
tity. It has been suggested that a filterable 
virus is the cause and that the infection 
is air-bome, gaining entry through the 
respiratory tract or the gastrointestinal 
tract, mild nasopharyngitis being present 
in some of the patients. It is probable 
that the syndrome is a common one, 
often being overlooked or misdiagnosed. 
There are no characteristic laboratory 
data. The incubation period is short. 
The most common symptoms are abdom- 
inal discomfort, nausea, and diarrhea; 
and less frequently headache, a desire 
to defecate, vomiting, malaise, fatigabil- 
ity, shaking chills, anorexia, and fever. 
The average duration is 3.2 days and 
there are no complications. Characteris- 
tically, the disease is mild and requires 
no treatment. Rest in bed and local 
application of heat relieves the abdom- 
inal discomfort, and limitation of diet 
controls the nausea. Headache and gen- 
eral body aches respond to acetylsali- 
cylic acid or codeine. Only the most 
severe cases require intravenous admin- 
istration of 5 per cent glucose solution, 
but in such instances the improvement 
is striking. 

Diarrhea — Neter 13 has called atten- 
tion to the presence of various proteus 
and paracolon bacilli in the feces of in- 
fants under one year of age who have 
neither history nor evidence of diarrheal 
disease. Among fifty healthy infants, the 
rectal swabs of seventeen (34 per cent) 
contained solely members of the bacillus 
coliaerogenes group, and thirty-three 
(66 per cent) of the fecal specimens 
harbored various other enteric micro- 
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organisms as well. Various proteus 
bacilli were encountered in twenty (40 
per cent) of the stools which were ex- 
amined. Paracolon bacilli were recov- 
ered from eleven (22 per cent). Sal- 
monella-Shigella agar was found to be 
more efficacious than any of the other 
culture media used. 

Neter and Clark 14 isolated paracolon 
bacilli from the feces of forty-nine pa- 
tients, thirty-nine of whom had diarrhea, 
six had a history of diarrheal disturbance 
without evidence of it at the time of 
examination, and four presented neither 
history nor evidence of diarrhea. Twenty- 
five of the patients with diarrhea had 
no pathogenic or potentially pathogenic 
enteric bacilli other than members of 
the paracolon group, and the remaining 
fourteen had other enteric micro-organ- 
isms, namely, paratyphoid or dysentery 
bacilli, B. proteus, or B. morganii type I. 
Six of the infants were hospitalized 
solely on account of the diarrhea, while 
the other nineteen had such diseases as 
upper respiratory infection, otitis media, 
pertussis, septicemia, or impetigo. 

Among twenty-one cases of salmo- 
nella enterocolitis in infants and children, 
Neter and Clark 15 found S. typhi mu- 
rium in eleven infants less than a year 
and a half of age who had diarrhea. In 
the other ten patients, who ranged in 
age from three weeks to twelve years, 
the enterocolitis was caused by other 
Salmonella organisms. Of the entire 
series, eighteen recovered and three died. 
In several instances, salmonella entero- 
colitis developed in patients suffering 
from or recuperating from other ill- 
nesses, such as meningococcic meningi- 
tis, 'beta streptococcic bacteremia, and 
bronchopneumonia, but it was difficult 
to ascertain whether these infections ren- 
dered the patient more susceptible to Sal- 
monella .infections. Sulfonamides were 
given to some of the patients, but whether 


their use contributed to recovery could 
not be stated. In some of the cases, the 
organisms persisted in the intestinal 
tract in spite of the administration of 
a sulfonamide. 

Varela 16 has reported symptoms re- 
sulting from Salmonella infection rang- 
ing from mild diarrhea of short duration 
to the severest form of cholera-like pros- 
tration. In the center created for the 
study of Salmonella infection in Mexico 
City, 89 (8.1 per cent) of 1101 stool 
specimens of children with diarrhea ex- 
amined during the year 1942-1943 were 
found to contain Salmonella organisms, 
90 different strains being isolated. The 
greatest incidence of Salmonella infec- 
tions was found in children between the 
ages of one and two years and during 
the months of the highest temperature. 
Sulfaguanidine was not effective in 
ridding the intestinal tract of the various 
strains of Salmonella organisms. 

Congenital Alkalosis with Diar- 
rhea — Gamble, Fahey, Appleton, and 
MacLachlan 17 have described a case of 
congenital alkalosis with diarrhea in 
which there was a decrease in the plasma 
chloride, marked excess of chloride over 
sodium in the stools, and barely meas- 
urable amounts of chloride in the urine. 
The />H of the stools was more acid than 
that of the urine. The voluminous .watery 
diarrhea began at birth. No reduplica- 
tion or diverticulum of the intestinal 
tract was found on surgical exploration, 
and careful search at autopsy failed to 
reveal aberrant gastric mucosa. Although 
the infant presented an uncompensated 
alkalosis, there were no discernible signs 
of tetany at any time. The findings 
seemed to indicate an intrinsic defect in 
the control of electrolyte distribution in 
the body fluids. An elevation of plasma 
chloride was obtained by increasing the 
intake of sodium chloride but at the cost 
of a huge increase in the volume bf the 
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stools. An elevation of plasma chloride 
also occurred on the first day of therapy 
with ammonium chloride, but on the 
second and third days the greater part 
of the intake was lost through the in- 
creased stool volume. Subcutaneous in- 
fusion of 0.9 per cent sodium chloride 
solution resulted in a large positive bal- 
ance of sodium with twice as large a 
retention of chloride ; almost no chloride 
was excreted in the urine, the greater 
portion of it as well as of sodium being 
excreted in the stools. An intensely alka- 
line urine resulted from the dispropor- 
tionate excretion of sodium in relation 
to chloride by the kidneys. An increase 
in stool volume paralleled the fecal ex- 
cretion of chloride. 

It was found that the administration 
of sodium chloride solution subcuta- 
neously for the elevation of plasma chlo- 
ride had to be spaced at intervals of 
several days in order to keep the diar- 
rheal disturbance at a minimum. 

Darrow, 18 in performing metabolic 
studies on a similar case, noted that, 
since chloride was lost more rapidly than 
sodium, extracellular sodium was trans- 
ferred into intracellular fluids with ap- 
proximately equivalent amounts of potas- 
sium being released from the cells and 
excreted. He believes that the correction 
of severe alkalosis by the administration 
of sodium chloride cannot be entirely 
successful as long as a deficit of potas- 
sium persists. Insufficient sodium was 
retained from the administration of so- 
dium chloride and potassium chloride to 
account for the increase of extracellular 
chloride, but retention of potassium ac- 
counted for the release of sufficient 
sodium from the cells to replace the 
deficit of extracellular sodium and to 
explain the changes in concentration of 
extracellular electrolytes. 

Abdominal Pain — Ratner 19 empha- 
sizes that food allergy may be an etio- 


logic factor of abdominal pain in chil- 
dren. The abdominal pain may occur 
with or without other allergic manifes- 
tations, such as urticaria or asthma, but, 
as a rule, there are other gastrointestinal 
symptoms, such as diarrhea, flatulence, 
mucous stools, nausea, vomiting, or even 
constipation, which follow the ingestion 
of a particular food. If the symptoms 
are limited to the gastrointestinal tract, 
protein skin tests may be negative, and 
the diagnosis must rest on careful histor- 
ical data relative to the ingestion of cer- 
tain foods or on the reproduction of the 
clinical pattern by ingestion of the 
suspected food. When associated with 
urticaria or asthma, the skin tests are 
usually positive. xAn eosinophilia is 
rarely present except in chronic cases. 
If the abdominal pain is severe and the 
possibility of an acute surgical condi- 
tion cannot be eliminated, laparotomy 
may be indicated. When allergy is the 
cause of the pain, relief may be obtained 
at times from a subcutaneous injection 
of epinephrine, ephedrine sulfate by 
mouth, or atropine or its derivatives 
orally or subcutaneously. Roentgeno- 
graphic findings include pylorospasm, 
delayed emptying of the stomach, and 
hypertonicity and hyperperistalsis of 
the intestine. The treatment of the 
acute episode, in addition to the sub- 
cutaneous administration of epinephrine, 
followed by the oral use of atropine, 
belladonna, or syntropan, includes se- 
dation which should be continued for 
a few days after the acute episode. The 
offending food should be eliminated from 
the diet and subsequently reintroduced 
in small amounts in a well-cooked state 
until a tolerance is gradually established. 

In the diagnosis of conditions causing 
abdominal pain, Brennemann 20 empha- 
sizes that palpation is the most revealing 
procedure for eliciting pain and tender- 
ness. Pain resulting from obstruction is 
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intermittent and associated with very- 
little tenderness, pressure often being a 
source of relief from pain. In conditions 
resulting from infection, the pain is more 
constant and uniform unless there is 
concurrent obstruction, and tenderness 
is always present over the affected area 
and is more pronounced than unelicited 
pain. 

There are many conditions to be con- 
sidered in making the differential diag- 
nosis of abdominal pain in children. 
Strauss 21 lists acute enterocolitis, intus- 
susception, mesenteric adenitis, acute 
inflammation or rupture of Meckel’s 
diverticulum, congenital intestinal anom- 
alies, infections, ovarian cyst, rupture 
of Graafian follicle, gallbladder disease, 
congenital megacolon or Hirschsprung’s 
disease, subacute and chronic ulcerative 
colitis, strangulated hernia, and exan- 
thematous fevers. An early diagnosis of 
appendicitis is important in children be- 
cause the appendix ruptures sooner and 
is more likely to produce generalized 
peritonitis than in the adult. The au- 
thor’s conviction is that early operation 
is the most important factor in securing 
good results and a low mortality rate. 

Regional Ileocolitis — Sprague, An- 
derson, and Aaron 22 observed a fifteen- 
year-old girl who had fever of long 
standing, an elevated sedimentation rate, 
and tenderness in the right side of the 
abdomen without other identifying symp- 
toms until she developed recurring peri- 
anal abscesses without obvious cause, 
which subsequently were found to stem 
from infection extending down through 
the pelvic tissues. The observation of 
these abscesses led to investigations 
which indicated the proper diagnosis of 
regional ileocolitis. A barium enema 
suggested an inflammatory infiltration 
of the terminal ileum, the cecum, and 
the ascending colon. The diagnosis was 
confirmed at operation, and after resec- 


tion of the diseased bowel and lymph 
nodes a side-to-side ileocolostomy was 
performed. The patient made a good 
recovery. 

Chronic Intussusception — Chronic 
intussusception in children is uncommon 
and the diagnosis is seldom obvious. 
Weeks or months may elapse before the 
true nature of the condition is suspected, 
or it may be revealed only by operation 
or at autopsy. Based on their observa- 
tions of three cases of chronic intussus- 
ception, Garvie and Kemp 28 recommend 
thorough roentgenographic studies with 
a barium enema in instances in which 
the patient has had repeated attacks 
characterized by sudden onset of griping 
central abdominal pain. Other symptoms 
may be absent or unreliable. The tumor 
may be missed in the physical examina- 
tion because of the difficulty in obtaining 
relaxation of the abdomen, and exam- 
ination under anesthesia should be con- 
sidered. In about 5 per cent of the cases, 
the intussusception is of the enteric 
variety and, in such instances, is not 
revealed by the barium enema, but the 
preliminary films of the abdomen may 
show abnormal gaseous distention of a 
coil or coils of small bowel and the 
diagnosis can be confirmed by a barium 
meal. 

Congenital Megacolon — Highly fa- 
vorable results were obtained in seven 
of the patients on whom left lumbar sym- 
pathectomy was performed by Penick. 24 
Three were greatly improved but occa- 
sional cathartics or enemas were still 
required. The eleventh patient, however, 
in whom there was involvement of both 
colon and ileum and for whom spinal 
anesthesia had had little effect preopera- 
tively, was not benefited by the procedure. 
Follow-up roentgenographic studies of 
four patients showed less dilatation and 
retention than at the time of the original 
studies. The plan of management which 
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the author proposes is: Adequate ob- 
servation and study of the patient for 
the diagnosis, therapeutic test with acetyl- 
choline or a spinal anesthesia, and surgi- 
cal treatment not contemplated until 
medical management utilizing the sym- 
pathetic stimulants has had a trial of 
eight to ten weeks. The author does not 
advise operation upon any patient less 
than two and one-half years of age unless 
it is a lifesaving measure. Unilateral 
sympathectomy should be tried before 
resorting to more radical procedures, and 
it is advised if spinal anesthesia produces 
a copious bowel movement and medical 
regimen has not proved highly satisfac- 
tory. Bilateral ganglionectomy should be 
contemplated only if there is no improve- 
ment after left lumbar sympathectomy, 
and intestinal resection only if all of 
these have failed. 

Rectum — •Lee 25 has reviewed and 
studied sixteen cases with congenital 
anomalies of the lower part of the rec- 
tum, of which two had incomplete rup- 
ture of the anal membrane, two had 
congenital stenosis of the anus and the 
lower part of the rectum, eleven had 
imperforate anus with the rectal pouch 
a closed sac and separated from the anal 
membrane, and one had an imperforate 
anal membrane, stenosis of the anal 
canal, and a normal rectum separated 
from the sigmoid flexure by a mem- 
brane. Eleven of the patients in the 
series had fistulas and eleven also pre- 
sented associated anomalies other than 
fistulas. 

The symptoms and signs were those 
referable to the obstruction including re- 
fusal to nurse, persistent vomiting, and 
abdominal distention, the absence of an 
anal opening and failure to pass meco- 
nium, or passage of it from an abnormal 
exit, such as the vagina, the urethra, or 
a perineal fistula. Roentgenographic and 
fluoroscopic study of the abdomen and 


pelvis of the infant, in an inverted posi- 
tion with an opaque marker in the anal 
dimple or at its usual site, was effective 
in outlining the rectal pouch by the dis- 
placement of gas into it. Barium sulfate 
or iodized oil was also injected into the 
distal loop of the intestine to facilitate 
accurate localization and as an aid in 
tracing fistulous communications. 

The treatment varied with the type of 
anomaly and the age of the child. Re- 
peated dilatation of the stricture with 
dilators of various types or with the fin- 
ger was usually adequate to overcome a 
stenotic obstruction which was not more 
than 1 to 4 cm. above the anus. When 
the opening in the anal membrane was 
small, the obstruction could be relieved 
by a cruciate incision followed by dila- 
tation. Simple cruciate incision of the 
membrane followed by regular dilatation 
was also effective in correcting imper- 
forate anus due to a persistent anal 
membrane. 

Immediate mobilization of the rectal 
pouch and proctostomy by the direct 
perineal approach was the treatment of 
choice when the rectal pouch was readily 
accessible. Otherwise, a colostomy in 
the transverse colon was necessary with 
a plastic repair of the perineal region 
being performed three or four years 
later. If the rectal pouch was high in 
the pelvis, preliminary colostomy was 
often necessary; but if the obstruction 
was membranous, incision and dilatation 
from below might be sufficient. 

The authors recommend that fistulas 
be left undisturbed during infancy. They 
stress the need for careful training to 
overcome the anal incontinence which 
may follow the reconstruction. 

Tumors — In a review of five cases of 
lymphosarcoma of the bowel in children 
under twelve years of age, Cutler, Stark, 
and Scott 26 observed two of the lym- 
phocytic variety, two of the lymphoblas- 
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tic, and one of the reticulum cell group. 
The youngest patient was four months 
of age and the oldest seven years. All 
were boys. Intussusception occurred in 
three of the five patients. The youngest 
in the series had classic symptoms of 
acute intussusception and, at operation, 
was found to have one of the ileoileal 
type whose leading point was an intra- 
mural lymphosarcoma. Two patients had 
increasing constipation for three and 
four months, respectively, leading to 
fecal impaction. One of these patients 
developed acute intestinal obstruction a 
few days after hospitalization and, by 
barium enema, was found to have an 
ileocolic intussusception associated with 
a large tumor of the terminal ileum; the 
other patient had a chronic colocolic in- 
tussusception resulting from lymphosar- 
coma of the cecum and ascending colon. 
The fifth patient presented an essentially 
asymptomatic irregular abdominal mass 
filling the right lower quadrant of the 
abdomen and attention was attracted by 
bloody stools. Tw r o of the patients de- 
veloped the blood picture of lymphoblas- 
tic leukemia, during the terminal stage. 
In tire opinion of the authors, a com- 
bination of radical surgical extirpation 
of the involved bowel and mesentery 
followed by heavy roentgen ray ther- 
apy to the abdominal and mediastinal 
drainage areas is the treatment of choice. 
One patient in this series survived and 
has no evidence of recurrence during the 
fifteen months since the abdominoperi- 
neal resection of the rectal tumor. 

Liver — Following catarrhal jaundice, 
Salmon and Richman 27 found persisting 
liver damage, as measured by the ceph- 
alin cholesterol flocculation test and the 
lowering of the diastatic activity of the 
serum, which persisted for a period of 
a. few weeks to several months following 
apparent clinical recovery. Among the 
sixteen cases studied, in fifteen instances 


the cephalin cholesterol flocculation test 
remained positive for three weeks to 
seven months after the return of the 
icterus index to normal. The patients 
had neither subjective nor objective man- 
ifestations suggestive of hepatic insuffi- 
ciency during the period of observation 
following the subsidence of the jaundice. 
The results of the bromsulfalein dye test 
in nine of the sixteen cases paralleled 
the icterus index. Intravenous hippuric 
acid tests in four of the sixteen cases 
yielded results roughly in proportion to 
the height of the icterus index. 

McFarlane and Branday 28 have ob- 
served eighteen cases of chronic hepatic 
enlargement with ascites in which the 
etiology was unknown. Onset with fever, 
then painless enlargement of the abdo- 
men, frequently loss of appetite, nausea 
and vomiting, and irregularity of the 
bowels were the symptoms. There was 
wasting of the arms and the legs, a 
drawn facies, and a slight jaundice. The 
sedimentation rate was increased; there 
was a moderate anemia, leukocytosis, 
and low plasma protein ; and the urinaly- 
sis, the blood sugar, and the blood urea 
were normal. Paracentesis gave tempo- 
rary relief, and a balanced and generous 
diet and better hygienic conditions pro- 
duced marked improvement in some in- 
stances. Some of the patients responded 
to the administration of dried yeast and 
one to glycocoll. 

Celiac Syndrome — Further evidence 
of a genetic factor in fibrocystic disease 
of the pancreas has been supplied by 
Howard , 29 who has observe^ two proved 
cases and a third possible one in children 
of the same family. There were three 
living children who were free from 
symptoms of the disease. There had 
been seven infantile deaths in the pater- 
nal grandmother’s family, the etiology 
of which was not established, but there 
was no suggestive evidence of the dis- 
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ease among twenty-five cousins in the 
maternal family. The familial occurrence 
suggests a heterozygous inherited factor. 

In a series of ten male and four female 
infants with fibrocystic disease of the 
pancreas, Baggenstoss and Kennedy 30 
noted a mean age at the time of death 
of 8.7 months. One of the infants died 
at five days of age from meconium ileus. 
In eight patients, with a mean age at 
death of 7.4 months, the respiratory 
symptoms of cough and cyanosis pre- 
dominated over those of the gastrointes- 
tinal tract. Five of the patients, who had 
many signs and symptoms of celiac dis- 
ease but failed to respond to accepted 
dietary treatment, died at a mean age 
of fourteen months, also as a result of 
the pulmonary infection. There were few 
grossly recognizable pancreatic changes, 
but microscopically there were varying 
amounts of pancreatic fibrosis and dila- 
tation of the acini and ducts. Death re- 
sulted from suppurative bronchitis, bron- 
chiectasis, patches of bronchopneumonia, 
and abscesses, except in the instance of 
meconium ileus. The bronchi and their 
glands usually contained an exudate that 
was more purulent than mucoid but oc- 
casionally the bronchial glands were dis- 
tended with mucous secretion. Fatty 
metamorphosis of the liver was present 
in seven cases. Distention of the glands 
of the duodenum with mucus was ob- 
served in nine cases, but there were no 
similar changes observed in any other 
portion of the gastrointestinal tract. Cal- 
cium salts were present in the cells of 
the convoluted tubules, in Henle’s loops, 
and occasionally in the cells of the col- 
lecting tubules, but the significance of 
this finding is unknown though the 
authors are of the opinion that it might 
indicate some disturbance in metabolism 
or excretion. 

Philipsborn, Lawrence, Gibson, and 
Greengard 31 have quantitatively ana- 


lyzed the duodenal drainage of infants 
with steatorrhea for enzymatic activity 
and determined the volumetric response 
of pancreatic excretion to secretin or 
N/10 HCI. Studies were performed on 
normal children, children considered 
“feeding problems,” children with fibro- 
cystic disease, and children with celiac 
disease. These authors believe that an 
estimate of the tryptic activity in the 
duodenal drainage is the most reliable 
index of pancreatic function and that 
values of less than 4 gm. of liberated 
nitrogen per 100 cc. of duodenal fluid 
are abnormal in children. A diminished 
output of one pancreatic enzyme is usu- 
ally accompanied b3 r a similar change in 
the output of the others. Examination 
of the clearest specimen of the highest 
pH from each child minimized the dilu- 
tion of the pancreatic fluid by the succus 
entericus, bile, and stomach contents. 
Less than 0.5 gm. of liberated dextrose 
per 100 cc. of duodenal drainage is ab- 
normal during the first twelve months 
of life; subsequently, less than 2 gm. of 
liberated dextrose is abnormal in chil- 
dren. When less than 60 cc. of N/20 
NaOH is required to neutralize the free 
fatty acids produced by the lipolytic 
activity of 100 cc. of duodenal fluid, the 
pancreatic lipase may be considered di- 
minished in children. The enzymatic 
activity in the duodenal drainage is 
markedly diminished in fibrocystic dis- 
ease; it remains essentially normal in 
celiac disease. The response to intra- 
venous secretin or intraduodenal N/10 
HCI is reduced in fibrocystic disease 
but may remain normal in celiac disease. 
“Feeding problems” with some degree of 
malnutrition showed a marked hypo- 
chylia pancreatica, possibly on the basis 
of temporary pancreatic insufficiency. 

Paterson, Pierce, and Peck 32 noted 
gains in weight and height and improve- 
ment in general health in the early weeks 
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of treatment of twenty-six cases of idio- 
pathic celiac disease and of four cases 
of the secondary type of disease, result- 
ing from chronic foci of infection, with 
parenteral liver extract and vitamin B 
complex given parenterally or orally. 
This improvement was sustained over a 
period of months in patients who re- 
ceived sufficiently intensive and pro- 
longed therapy. Less dramatic improve- 
ment was obtained when oral vitamin B 
complex preparations were used. Chil- 
dren took and thrived on normal bal- 
anced diets, including uncooked fat 
(milk, butterfat) during or after the 
initial weeks of treatment. The total 
amount of fat in the stool decreased in 
all but four cases. There was slower 
improvement when the patient had upper 
respiratory infection, and improvement 
of the chronic infection hastened the 
improvement in those who had “celiac 
syndrome” of the secondary type. None 
of the vitamin A absorption curves re- 
turned to normal, but some of the oral 
glucose tolerance curves returned to 
normal after treatment. 

Based on the study of twenty-six cases 
of cystic fibrosis of the pancreas. Philips- 
born, Lawrence, and Lewis 33 have con- 
cluded that the diagnosis could not be 
determined by a “characteristic” stool 
and particularly not by a single stool 
specimen, since there was an extreme 
variety of stools which had frequently 
changing properties, apparently depend- 
ent upon variations in the enzymatic and 
absorptive power of the gastrointestinal 
mucous membrane as well as on the 
motor activity of the bowel and the type 
of bacterial flora present. These authors 
feel that serial vitamin A absorption 
curves are of practical value in the diag- 
nosis of this condition. 

Andersen 34 has pointed out that the 
large foul foamy stools of the patients 


with celiac disease may or may not con- 
tain a relative excess of fat, while the 
fatty stools of the patient with pancreatic 
deficiency may appear normal. The 
naked eye diagnosis of a fatty stool is, 
therefore, unreliable. Quantitative deter- 
minations of fecal fat from a controlled 
diet are required, and they must be com- 
pared with control determinations for 
comparable subjects. The absolute fig- 
ures for daily excretion of neutral fat 
are more informative than relative ones ; 
the unsaponifiable fraction and hence the 
neutral fat fraction are constantly pres- 
ent and remain above a certain minimum 
level, and they may form a large propor- 
tion of fecal fat if absorption of gfycer- 
ides and fatty acids is good but only a 
small proportion if absorption of dietary 
fat is poor. Patients with pancreatic de- 
ficiency and absence of pancreatic lipase 
from the duodenal juice may have fatty 
stools which, on analysis, give low values 
for neutral fat. The failure to find an 
excess of neutral fat by analysis of the 
feces does not disprove the diagnosis, 
but high values for neutral fat are sig- 
nificant. Neutral fat is hydrolyzed in 
vitro when feces stand at temperatures 
as low as 43° to 44° F. (6° to 7° C.). 

The determination of total daily fecal 
excretion of fat is of real importance in 
the clinical study of chronic indigestion. 
For children under the age of six years, 
excretion of more than 50 gm. wet 
weight or 13 gm. dried weight is beyond 
the limits of normal. In the age group 
of two to six months, the total stool is 
smaller with a relatively greater amount 
of fat and a smaller proportion of neutral 
fat than for the older age group. Micro- 
scopic examination of feces for fat is a 
method useful for the screening out of 
patients with steatorrhea. 

In a study of patients of various ages 
with congenital pancreatic deficiency 
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while on a normal diet, Andersen 35 
found that the total fecal excretion was 
within normal range for three patients 
under the age of six months but was 
excessive for older infants and children 
and that the fecal excretion of fat was 
excessive for all of the patients. The 
stools were usually formed and of nor- 
mal appearance but had a distinctive and 
penetrating odor. The characteristic 
stool was not loose, watery, nor foamy. 
The amount of fecal fat was decreased 
when the amount of dietary fat was re- 
duced and the decrease was roughly pro- 
portional. The amounts of fecal fat and 
the total fecal excretion were usually 
reduced when pancreatin was adminis- 
tered. In balance studies performed on 
two patients with congenital pancreatic 
deficiency, the addition of fat increased 
the excretion of feces, protein, fat, and 
ash. Corn oil, an unsaturated fat, and 
butter, a saturated one, were about 
equally well utilized. Adequate retention 
of protein was obtained only with diets 
deriving 21 per cent or more of their 
calories from protein. Carbohydrate was 
better utilized in the form of cereal 
starch than in the form of banana. No 
great difference was observed in the uti- 
lization of bread and oatmeal as com- 
pared with that of potato and oatmeal. 
Starch and sugar were well tolerated. 
A definite statement as to the optimal 
diet must be deferred until enough bal- 
ance studies have been done, but it is 
suggested that, for patients with con- 
genital pancreatic deficiency, protein 
should provide 25 per cent of the cal- 
ories, the proportion of fat should be 
small but should include eggs and fat- 
soluble vitamins, and carbohydrate should 
be provided in part as sugar and for 
older infants and children, in part in 
the form of cereal, starches, and potato 
if these foods are tolerated. The total 


caloric intake should be sufficiently high 
to satisfy hunger and to allow gain in 
weight. Pancreatin should be given 
and also supplemental vitamins A and 
D since a diet low in fat may be defi- 
cient in them. Vitamin B complex is 
also given, with less clear indications. 

Recommendations for dietary therapy 
have been made by Andersen, 36 based 
on observations in thirty-eight patients 
with congenital pancreatic deficiency, of 
whom seventeen are still alive. The 
major role played by infection of the 
respiratory tract, with respect not only 
to survival but to all of the disabilities 
associated with the disease, is recog- 
nized, and penicillin is indicated and 
has produced response of the respiratory 
symptoms in certain patients. 

A low fat, high protein diet (6 gin. 
of protein per kilogram of body weight 
per day) is recommended, with a liberal 
allowance of vegetables, fruits, and 
sugar, and a moderate restriction of 
starch, supplements of vitamin A, pan- 
creatin, and vitamin B complex. Repre- 
sentative diets for patients with pan- 
creatic deficiency follow: 

A. Patients under the age of one year: 150 
(120-180) calories per kilogram of body weight. 
Breakfast: 

3-4 ounces (90-120 cc.) of fruit juice (orange, 
grapefruit, or tomato) or pureed fruit. 

1 egg, soft cooked. 

1 slice of zweiback (may be garnished with 
jelly). 

1 mashed ripe banana if appetite is good. 

6-8 ounces (180-240 cc.) of formula. 

1 level teaspoon of pancreatin (1.5 gm.). 

Dinner: 

1-2 tablespoons or more of minced lean meat, 
broiled, boiled, or roasted only. 

1-2 tablespoons or more of pureed vegetable. 

1 slice of zweiback (optional). 

Dessert: pureed, cooked, or canned fruit, 
gelatin, or junket made with skim milk. 

6-8 ounces of formula. 

1 level teaspoon of pancreatin. 
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Supper: 

1-2 tablespoons of pot cheese or meat; the 
pot cheese may be flavored with honey, 
jelly, or banana powder, 

1-2 tablespoons or more of pureed vegetable. 

Dessert, zweiback, formula and pancreatin 
as at noon. 

Evening * 

6-8 ounces of formula. 

Formula: Calculate to provide two thirds of 
total calories. 

Protein milk to provide three fourths of 
formula calories. 

Banana powder to provide one fourth of 
formula calories. 

Vitamins: Concentrate of vitamins A and D 
sufficient to provide 20,000’ U.S.P. units of 
vitamin A per day, given in two or three 
doses. 

Vitamin B complex. 

Ascorbic acid, 0.05 gm., if fruit juice is not 
well taken. 

B. Patients aged one to two years: 150 
calories per kilogram of body weight. A trial 
with skim milk is made soon after the twelfth 
month for patients who are doing well; it is 
usually well tolerated. Fish is tried next. One 
small serving of starch per meal is added. The 
transition to the diet for older infants is made 
gradually. 

C. Patients aged three to four years and 
older. 

Breakfast : 

Fruit or fruit juice. 

% to % cup cooked whole grain cereal with 
skim milk and sugar. 

1-2 eggs, prepared in any way except fried. 

¥2 to 1 slice of bread or toast, preferably 
whole-grained, with jelly, honey, without 
butter. 

1 or more glasses of skim milk, may be 
flavored with sugar, cocoa, vanilla, etc. 

1 level teaspoon of pancreatin. 

Dinner: 

Large serving (3-4 teaspoons or more) of 
lean meat, poultry, or fish ; broiled, boiled, 
or roasted, all visible fat to be cut off. 

3 or more tablespoons of cooked vegetable. 

1 small serving of starch, as potato, rice, or 
macaroni. 

1 or more glasses of skim milk. 

Dessert : cooked or canned fruit, gelatin, 
junket made of skim milk, custard, pud- 
dings, or sponge cake. 

1 level teaspoon of pancreatin. 


Lunch or supper: 

Same as dinner, except that pot cheese may 
be substituted for meat. 

Bctzveen meals: 

Any food item included in this list, except 
starch. 

Hard candy, sponge cake, and arrowroot 
biscuit may be given. 

Note — The child may receive second por- 
tions of any item except starch. Any of 
the allowed foods may be served in the 
form of soup or frozen desserts, if desired. 

Vitamins : Same as those given the first year. 

General Instructions — Rules for 
parents: 

1. Include only the foods on the list. 

2. Do not serve raw vegetables and 
fruits other than orange, grapefruit, 
apple, banana, pear, peach, and lemon 
juice. 

3. Do not use any packaged food of 
which you do not know the ingredients 
or which contains substances not on the 
allowed list. 

4. Do not use flour, cornstarch, etc., 
in the preparation of food without reduc- 
ing the feeding of starch. 

5. Remove all visible fat on meats; 
broil, boil, or roast only. 

6. Do not use fats or oils of any kind 
in the preparation of food. 

7. Use only milk which is commer- 
cially skimmed. It is not enough to 
pour the cream from the top of a bottle 
of whole milk. Use 1 quart (1 liter) 
daily. 

The valid criterion of successful ther- 
apy is the control of infection of the 
respiratory tract and continued health of 
the patient. Patients who survived the 
first year of life gained slowly during the 
first year ; during the second year, 
growth often continued at a steady rate 
so that by the age of two years the 
weight was near or within the normal 
range. Survivors over the age of two 
years, whether treated or untreated, have 
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FOODS ALLOWED 


Meats 

Vegetables 

Fruits 

Beef 

1 Tomato juice 

Strained orange juice 

Lamb 

String beans 

Pineapple juice 

Veal 

Squash 

Grapefruit juice 

Liver 

Carrots 

Grape juice 

Kidney 

Peas 

Lemon juice 

Chicken 

Asparagus 

Lime juice 

Turkey 1 

( Cauliflower 

Juice of berries 

Fish j 

I Beets 

Bananas 

Shellfish (oyster, clam, 

Spinach 

Scraped or peeled apples, 

shrimp, crab, lobster) 

Mushrooms 

pears, and peaches 


Onions 

Cooked or canned apples, apri- 


Beet greens 

cots, pears, peaches, pine- 


Eggplant 

apple 

1 

Broccoli 

Strained cranberry juke 


Starches 

Miscellaneous 

One serving per meal only 

- -■■■- ■ ■■ ... .. 

Egg 

Bread, preferably whole-grained 

Pot cheese 

Potato, rice, noodles, macaroni, spaghetti 

Soup without fat 

Lima beans, if potato, etc., is omitted 

Jelly or jam without seeds 

Split peas, if other starch is omitted 

; 

Marshmallows 

Sugars — white sugar, brown sugar, corn syrup, 
honey, maple sugar, molasses 

Lollipops or hard candy 

Fruit ices 

Cake without fat — sponge, angel food 

Gelatin 

Cocoa 

Junket 

Custard, including frozen foods 


FOODS NOT ALLOWED 


Meats and Fats 

Miscellaneous 

Butter, oleomargarine 

Raw vegetables or fruits not on list 

Fat meats, bacon, pork 

Luncheon meats, salami, etc. 

Lard, Crisco, Spry* 

Cream candies, chocolates 

Fried foods j 

Crackers 

Cream, whole milk i 

Cookies, doughnuts, pie 

Peanut butter 

Gravy with fat or flour 

Cheese other than pot cheese 

Corn 

Chocolate 

Beans — navy or kidney 

Salad oils, olive oil, mayonnaise 

Duck or goose 

Cake containing fat 


For older children add the following, if trial shows toleration : 

Salads, melons, berries, small amounts (1 teaspoon) of peanut butter, a few nuts, preferably 
as flavoring. 


36 
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weights and also heights which are usu- 
ally in the lower part of the normal 
range. When therapy was begun before 
or immediately after the onset of the 
cough, the cough failed to appear or soon 
disappeared and no further bronchitis 
developed as long as the patient re- 
mained on the regimen. When a chronic 
cough was present but suppurative bron- 
chitis was not, growth was somewhat 
delayed but there was gradual improve- 
ment in the cough. When dietary ther- 
apy was begun after the chronic cough 
was complicated by purulent staphylo- 
coccic bronchitis, there was sometimes 
a temporary gain in weight, and possibly 
some prolongation of life, but the fatal 
outcome was not averted. 

Administration of pancreatin alone or 
in combination with vitamin A did not 


prevent bronchopneumonia. A low fat 
diet alone permitted the prolonged sur- 
vival of several patients with late onset 
of the disease, but the nutrition and the 
status of the infection of the respiratory 
tract were improved only by institution 
of the complete regimen. Diet and vita- 
min A seemed to exert a greater influ- 
ence than the administration of pan- 
creatin. Dietary therapy seemed capable 
of preventing special susceptibility to 
infection, and some patients who re- 
mained free from fresh infections over 
long periods gradually lost the chronic 
cough. When the regimen was relaxed 
for several months, further infection of 
the respiratory tract followed. It ap- 
pears probable, therefore, that the die- 
tary therapy needs to be continued 
throughout life. 


DIPHTHERIA 

Robert A. Lyon, M.D. 


Diphtheria in young infants is uncom- 
mon. It has been supposed that the 
newly born infant has an immunity 
transmitted in utero from the mother 
which protects him during the first 
weeks of life. In the studies of Wright 
and Clark, 37 the incidence of positive 
Shick reactions among parturient women 
varied from 46 to 57 per cent. The inci- 
dence of positive reactions was greater 
in the younger mothers than in those 
over thirty-five years of age. When small 
amounts of toxoid were administered to 
these patients, the antitoxin levels in the 
blood generally rose rapidly. It seemed 
probable, however, that, unless such a 
procedure was carried out, the amount 
of antitoxin transferred to the newborn 
was small in the majority of cases. 
When the infant was Schick-tested, the 
results agreed with those of the mothers 


in 84 per cent of cases. In the presence 
of severe epidemics of diphtheria, the 
need for providing more complete im- 
munization for the young infant seemed 
apparent. Either active immunization 
could be started at the age of a few 
weeks, at which time the infant’s anti- 
genic response is not always satisfactory, 
or the mothers could be given injections 
of toxoid during the latter months of 
pregnancy to stimulate a rise in blood 
antitoxin which would be transferred in 
part to the fetus. 

The effectiveness of diphtheria immu- 
nization in a community in which severe 
forms of the disease had occurred has 
been analyzed by Grant. 38 Among 12,289 
children under fifteen years of age who 
had received complete courses of immu- 
nization, 0.75 per cent developed diph- 
theria but none died. Among 14,536 



PEDIATRICS 


563 


children who had had the disease pre- 
viously or who had insufficient or no 
immunization, 1.1 per cent developed 
the disease and 1 1 per cent of this group 
died. The immunized patients frequently 
did not maintain blood antitoxin levels 
adequate to protect them from the infec- 
tion but responded quickly to the inva- 
sion of the bacteria and escaped severe 
forms of the illness. If an epidemic of 
diphtheria is caused by mild strains of 
the bacillus, the incidence of the disease 
will probably be lowered considerably 
by immunization procedures, but in the 
epidemics resulting from gravis strains 
of the organism, the preventive inocula- 
tions will probably only reduce the sever- 
ity of the infection without affecting the 
rate of incidence. 

Further evidence that monthly inter- 
vals between injections of diphtheria 
toxoid are more effective than weekly 
or biweekly intervals has been gathered 
by Bousfield. 39 Positive Schick tests 
were converted into negative reactions 
in 96 per cent of cases when a month 
elapsed between injections. With shorter 
periods between treatments, the conver- 
sion from positive to negative reactions 
occurred in from 83 to 94 per cent of 
cases. 

Combined immunization against diph- 
theria, tetanus, and whooping cough has 
been carried out by Hamilton and 
Knouf. 40 The material consisted of fluid 
tetanus and diphtheria toxoid to which 
pertussis vaccine was added so that 
there were forty billion pertussis organ- 
isms per cubic centimeter in the mixture. 
Three injections were given to sixty-four 
children in doses of 0.5 cc., 1 cc., and 
1 cc., subcutaneously at intervals of four 
weeks. The reactions were very slight 
and no serious symptoms developed. 
Measurement of pertussis agglutinins 
and tetanus and diphtheria antitoxin 
titers indicated that there was adequate 


response in the majority of instances 
about three weeks after completion of 
the course. It was questionable how 
long the immunity persisted. 

The type of mixture of whooping cough 
vaccine and diphtheria toxoid which is 
most satisfactory has been studied by 
Sauer, Tucker, and Markley. 41 When 
standard fluid diphtheria toxoid was 
given (simultaneously but not mixed ) 
with pertussis vaccine, intervals of three 
weeks between injections seemed most 
satisfactory. When tested six weeks after 
completion of the course, 97 per cent of 
the patients were Shick-negative and 97 
per cent had adequate complete fixation 
tests for pertussis. Standard diphtheria 
mixed with pertussis vaccine resulted in 
negative Schick tests in 97 per cent and 
adequate complement fixation reactions 
in 72 per cent. A subsequent dose of 
pertussis vaccine raised the level of anti- 
bodies satisfactorily in the group who 
were not sufficiently protected against 
the disease. When alum -precipitated 
diphtheria toxoid was mixed with per- 
tussis vaccine, 98 per cent of the patients 
became Shick-negative and 92 had sat- 
isfactory complement fixation reactions 
to pertussis. There were more severe 
reactions with this material. Two per 
cent of this group of patients developed 
sterile abscesses. The authors likewise 
demonstrated that immunity responses 
were much better when the patients re- 
ceived their injections three or four 
weeks apart than when the intervals 
were shorter. 

Protamine diphtheria toxoid has been 
developed by Ross. 42 The addition of 
protamine sulfate to the diphtheria tox- 
oid precipitated a large proportion of the 
bacterial protein leaving in solution the 
antigenic material.. When this toxoid was 
used in animal tests and in human pa- 
tients, the rise in antitoxin levels and 
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the reversal of positive Schick tests to 
negative were satisfactory. A series of 
2600 children was adequately immu- 
nized with 1 cc. of the toxoid and their 
reactions were very mild, not a single 
child becoming ill. When the material 
was administered to adults, the reactions 
were generally mild, although there were 
three patients who were definitely sen- 


sitive to the diphtheria toxoid and re- 
acted with slight elevations of tempera- 
ture for a short period of time. Although 
the number of adults tested was still 
small, it seemed probable that this type 
of diphtheria toxoid might be a good 
immunizing agent for the older patient 
and others who are apt to react severely 
to the antigen. 


THE GENITOURINARY TRACT 

William Butscher, M.D. 


Acute Glomerulonephritis 

Treatment — Early recognition of 
acute hemorrhagic glomerulonephritis is 
the most important factor in the success 
of therapy. This is especially so when 
there is generalized vasoconstriction, as 
evidenced by an elevation of the sys- 
tolic and diastolic blood pressures. The 
greatest danger during the acute phase 
of the generalized peripheral vascular 
constriction is the extra strain upon the 
heart. Butler and Reyersbach 43 state 
that “almost every case that dies in the 
acute stage of the disease dies of cardiac 
insufficiency.” 

Magnesium sulfate is the drug of 
choice for relief of this type of vascular 
spasm. The drug is injected intrave- 
nously and/or intramuscularly in an 
amount to attain a plasma magnesium 
level of 5 milliequivalents per liter (nor- 
mal 1.5 milliequivalents per liter). A 
decrease in the hypertension is evidence 
of effective treatment. The advantages 
of complete bed rest seem unquestioned. 
A salt-free liquid diet and a limitation 
of total fluid intake are prescribed when 
edema is present. Sedation is often 
necessary and in such instances pheno- 
barbetal is probably the drug of choice. 
Digitalis should be administered when 


there is evidence of cardiac decompen- 
sation. 

Butler and Reyersbach report a case 
of glomerulonephritis with progressive 
kidney involvement in which surgery 
was employed in the hope of increasing 
renal function. Initially, decapsulation 
of the right kidney was performed, the 
only improvement being a slight increase 
in urinary output. Sixteen days later, 
a left-sided lumbodorsal sympathectomy 
and decapsulation of the left kidney were 
performed. Postoperatively, the blood 
pressure became greatly elevated and 
magnesium sulfate was given intrave- 
nously for its control. 

After a stormy course, the boy was 
once again subjected to surgery in order 
to reduce the hypertension and to improve 
the renal function. A right lumbodorsal 
sympathectomy was performed three 
weeks after the left had been done. Fol- 
lowing the second operation, there were 
decreased nonprotein nitrogen content of 
the blood, a decreased serum phospho- 
rus, and an increased serum calcium. 
The child was in the hospital for four 
months. On examination five months 
after discharge, he had lost his edema 
' and his blood pressure was normal ; 
urine analysis still showed albumin, red 
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blood cells, white blood cells, and casts. 
The authors suggest that surgical therapy 
be considered where glomerulonephritis 
has been present for a considerable time 
and the elevated blood pressure is not 
lowered by magnesium sulfate therapy. 

Chronic Glomerulonephritis 

Treatment — Bradley 44 discusses the 
therapy of chronic glomerulonephritis. 
Treatment of chronic glomerulonephritis 
is concerned with the replacement of 
protein, electrolytes, and fluids, when 
necessary, and in the eradication of or, 
more important, in the prevention of foci 
of infection. Alterations of the body 
chemistry result from the abnormal renal 
physiology. Laboratory procedures may 
be employed to determine the vascular 
status and to gauge the replacement 
therapy. The carbon dioxide combining 
power, the plasma chloride, calcium, in- 
organic phosphorus, protein levels, and 
urinalyses are required for adequate eval- 
uation. It should be recognized that the 
injection of protein into the vascular 
system does not produce a corresponding 
rise of plasma protein because of the 
necessary replacement of cellular as well 
as of vascular protein ; in other words, 
there is a vascular-extravascular protein 
equilibrium. 

Diuresis may be necessary when edema 
and/or azotemia are present. Use of 
plasma may so alter the oncotic pressure 
that diuresis may take place from the 
extravascular fluid being drawn into the 
vascular bed. Urea and mannitol as 
well as potassium and ammonium 
chloride may be effective in increasing 
fluid output. Mercurial diuretics , in 
conjunction with previous ammonium 
chloride therapy, have been tried ; how- 
ever, mercury may have a nephrotoxic 
action. When there are a continued high 
specific gravity and azotemia, these drugs 
are contraindicated. 


Patients in the nephrotic stage of 
chronic glomerulonephritis have an in- 
creasing susceptibility to infection, par- 
ticularly with streptococcic and pneumo- 
coccic organisms. There is described a 
clinical syndrome known as the nephrotic 
crises. In this condition there is a sud- 
den onset with fever, often with peri- 
tonitis, which may be sterile or bacterial 
in origin. Another feature is the hypo- 
aminoacklemia. Treatment includes in- 
travenous amino acids , sulfonamides , 
and or penicillin , and transfusions of 
whole blood . 

Treatment of Renal Infections 

There are now effective therapeutic 
agents for combating most urinary tract 
infections. The identification of the or- 
ganism is of the utmost importance in 
the choice of medication. Sulfonamides 
and mandelic acid are almost inter- 
changeable in treatment. However, the 
proteus bacillus is susceptible only to 
the sulfonamides while the Streptococcus 
foecalis usually responds to mandelic acid. 
Mandelic acid must be given in large 
dosage and with sufficient enteric-coated 
ammonium chloride tablets to render the 
urine more acid than a pH of 5.5. Peni- 
cillin is effective against gram-positive 
cocci but ineffective against gram-nega- 
tive rods. 

The criteria of cure, as reported by 
Campbell, 45 is at least two negative 
urine cultures and/or smears following 
a course of therapy for eight to ten days. 
Unless the urine is sterilized, the infec- 
tion will recur. If therapy is not success- 
ful in an acute case within two to three 
weeks, or in a chronic case within four 
weeks, a complete urologic investigation 
should be undertaken. One danger of 
the present-day therapy is that the urine 
may be sterilized in spite of even an 
obstructive lesion which produces stasis 
in the urinary tract. Thus, repeated 
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attacks of so-called “pyelitis” should not 
be repeatedly treated with these drugs, 
but the underlying pathology should be 
investigated by urologic means. The 
author estimates that only in one third 
to one fourth of all cases does chemo- 
therapy alone achieve full benefit for the 
patient. One must aim, above all, in the 
prevention of secondary changes in the 
upper urinary tract, i. e., the preventing 
of renal damage. 

Extrarenal Uremia 

The clinical syndrome of extrarenal 
uremia, discussed by Donovan and Mur- 
phy , 46 may be produced by a number of 
different factors. The underlying patho- 
logic physiology results from a disturb- 
ance of the circulation producing altera- 
tion of renal function with azotemia. 
This condition occurs clinically in states 
of dehydration and shock. Physiologi- 
cally, there are present an increased on- 
cotic pressure, a diminution of blood 
flow, and a decreased blood pressure 
which results in a diminution of effective 
filtration pressure of the kidney. During 
this period, albumin and casts are found 
in the urine, and the blood nonprotein 
nitrogen is elevated. Urinary findings 


disappear as glomerular function im- 
proves. 

Extrarenal uremia is found in those 
disease states where dehydration is a 
feature, as in cases of excessive diar- 
rhea, vomiting, insufficient water intake, 
and diabetic acidosis. The nitrogenous 
retention following intragastrointestinal 
hemorrhage is partially due to the diges- 
tion and absorption of blood protein. 
The aim of treatment is the restoration 
of blood volume and blood flow, correc- 
tion of dehydration, replacement of blood, 
plasma, and/or electrolytes, and correc- 
tion of acidosis or alkalosis when present. 

Protein Content of Edema Fluid 

The protein content of edema fluid in 
patients with acute glomerulonephritis 
is the same as the protein content of 
edema fluid of cardiac origin (Warren 
and Stead 47 ). Edema in acute nephritis 
is not the result of a diffuse capillary 
damage, but stems from a disturbance 
in renal function which results in water 
and salt retention. However, it should 
be realized that cardiac insufficiency may 
occur in acute nephritis. Nevertheless, 
altered renal function is the cause of 
edema rather than cardiac failure. 


HEART DISEASE IN CHILDREN 

Robert A. Lyon, M.D. 


Diagnosis 

The position of the various chambers 
and great vessels of the heart in roentgen- 
ograms as demonstrated by angiocardio- 
grams has been reviewed by Sussman 
and Grishman . 48 In anterior posterior 
views of the normal heart, the right bor- 
der has been shown to consist only of 
the right auricle and ascending aorta. 
The left border consisted only of the left 
ventricle and the pulmonary artery. The 


pulmonary conus did not show and the 
left auricular appendage did not form a 
portion of the left border in angiocar- 
diograms. 

In the right oblique views, the pul- 
monary artery constituted the entire 
middle portion of the left cardiac border 
and only in lateral views did the pul- 
monary conus come into relief. In left 
oblique views, the right cardiac border 
in its most inferior region was made up 




Fig, 1-Cases of isolated pulmonic stenosis, On the left, the pulmonary artery is small, On the right, there is a poststenotic dilatation 
of the pulmonary artery, The convex "middle left curve 1 ' is due mainly to dilatation of this vessel, (Snssman, M, L, and Grislmian A : 
Am, Heart J. 28 '653 (Nov.) M) 
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of the right ventricle but it might be 
obscured by the right auricle. The lower 
left border was composed of left ventricle. 

Enlargement of the right caused an 
increase in the total width of the ven- 
tricular area and made the pulmonary 
artery more prominent on the left car- 
diac border. Enlargement of the left 


of the gas bubble in the stomach. (See 
illustrations.) 

Congenital Heart Disease 

A striking operation for the relief of 
patients with stenosis of the pulmonary 
artery has been devised by Blalock and 
Taussig . 49 An anastomosis of the sub- 



Fig. 2 — Marked hypertension in a case of coarctation of the aorta. The patient was asymptomatic. 
(Sussman, M. L. and Grishman, A. : Am. Heart J. 28 : 657 (Nov.) 1944 .) 


auricle caused a straightening or convex- 
ity of the left cardiac border. In the 
right lateral or oblique views, it dis- 
placed the esophagus posteriorly at the 
level extending from the branching of 
the left bronchus to the point at which 
it entered the diaphragm. An enlarged 
left ventricle extended downward to the 
left until its shadow merged with that 


clavian or innominate artery with the 
pulmonary artery to increase the amount 
of blood flowing through the lungs led 
to marked improvement of three children 
with deep cyanosis and dyspnea due to 
the tetralogy of Fallot. The cyanosis 
grew less or disappeared and the patients 
were able to be much more active with- 
out dyspnea. The red cells and hemo- 
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globin decreased and the oxygen content 
of the arterial blood rose. The authors 
emphasized the fact that the operation 
could not be of value to all patients with 
cyanosis but only to those with impair- 
ment of circulation to the lungs. The 
patients who should receive benefit are 
those with pulmonary stenosis or atresia, 
and those with truncus arteriosus with 
brotichial branches. Patients with trans- 
position of the great vessels and those 
with aortic atresia would not benefit 
from the operation. Important in the 
preliminary examination is the deter- 


The diagno>tic feature* of patent duc- 
tus arteriosus as it occurred in uncom- 
plicated form in sixty-two patients has 
been reviewed by Shapiro . 50 Some of 
the patients have been observed for as 
long as ten to twenty years. The most 
common sign was the typical to-and-fro 
murmur which was present in every 
instance except one. In that patient no 
murmur at all was heard and the ductus 
at autopsy proved to be very large. A 
thrill was present in fifty-three instances 
and absent in nine. The blood pressure 
and pulse pressure were high in forty - 



Fig. 3 — (Case 1 .) Appearance before and after operation: A , Left anterior oblique view 

before operation ; C , anteroposterior view after operation. 

i »■ A <• Aft . i nn /"»«• i \ ■« A d \ 


before operation; B, anteroposterior view Deiore operation ; o, anieroposiei 
(Blalock, A. and Taussig, H. B. : J. A. M. A. 128 : 189 (May 19) 1945.) 


mination of the size of the pulmonary 
artery. In roentgenograms or fluoros- 
copy, the left side of the heart shows a 
concave border due to hypoplasia or 
absence of the pulmonary artery. In rare 
cases of complete transposition of ves- 
sels, a similar picture is obtained when 
the pulmonary artery lies behind the 
aorta. Fluoroscopic examination of the 
patient in the left oblique position will 
demonstrate the pulmonary window 
when the pulmonary artery is small. 

The optimum age for operation seemed 
to be four to six years. In the patients 
reported, there was no evidence of severe 
impairment of circulation of the arm or 
brain after the subclavian or innom- 
inate arteries were severed. 


eight patients and normal in fourteen. 
Thirty-three patients appeared normal 
in respect to their nutritional status, 
twenty-three were stunted in growth, 
and six were obese. In the great major- 
ity of instances, the electrocardiographic 
findings were normal. Five had slight 
degrees of left axis deviation, one had 
a right axis deviation, and other slight 
changes were noted in four. Roent- 
genologic examination showed slight en- 
largement in twenty-one, moderate en- 
largement in fifteen, and pronounced 
enlargement in four. In ten patients, the 
size of the heart was normal. The pul- 
monary artery was almost always en- 
larged and could be demonstrated most 
readily in oblique views. The pulmonary 
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branches in a few instances were notably 
enlarged. In the differential diagnosis, 
the author mentioned the venous hum 
which occurs occasionally at the base of 
the heart but changes in quality with 
movement of the child’s head from side 
to side or by pressure with the finger 
on the neck vessels. The diastolic mur- 
mur and high pulse pressure of aortic 
regurgitation sometimes suggested a 
diagnosis of patent ductus arteriosus. 
In the case of interauricular or inter- 
ventricular septal defects, there may be 
an enlargement of the pulmonary artery, 


and Tannenbaum 51 observed an eight- 
een-year-old girl who had a severe ill- 
ness with blood cultures positive for 
streptococcus viridans. Following the 
ligation of the ductus, the patient made 
a rapid recovery and has remained well 
for a two-year period of observation. 

The possibility that congenital laryn- 
geal stridor may be caused by persistent 
right aortic arch has been suggested by 
Faber, Hope, and Robinson 52 because 
of two such cases they had observed. In 
their review of the literature, they found 
that previous to 1938 there had been 



Fig. 4 — (Case 2.) Heart, A, before operation, and B, one month after operation. 
(Blalock, A. and Taussig, H. B. : J. A. M. A. 128 : 189 (May 19) 1945.) 


and ventricular hypertrophy as in pa- 
tients with ductus arteriosus patency, but 
the type of murmurs and blood pressure 
determinations generally made the differ- 
entiation easy. In summary, the diag- 
nostic criteria of patent ductus arterio- 
sus included the machinery murmur, the 
thrill in the pulmonic artery area, en- 
larged pulsating pulmonary vessels, an 
enlarged heart, increased pulse pressure, 
stunting of growth, the absence of cya- 
nosis and clubbing, a normal electrocar- 
diogram and a history of heart disease 
from early childhood. The importance 
of making an accurate diagnosis for the 
purpose of operation was emphasized. 

The ligation of a patent ductus of a 
patient who apparently had a bacterial 
endocarditis led to a cure without the 
use of specific drug therapy. Bettman 


113 reports of this malformation of the 
great vessel and in about 13 instances 
the diagnosis had been made during 
the lifetime of the patient. By 1943, 
nine cases had been reported in infants, 
and four had been diagnosed during 
their lifetime. The stridor is present 
most of the time in these patients and 
is more severe after crying and eating. 
It may be so severe that there is retrac- 
tion of the tissues in the suprasternal 
notch and the epigastrium. Cyanosis 
has been noted in some instances, with 
a tendency for extreme extension of the 
head. The symptom is less marked dur- 
ing sleep, and is exaggerated, of course, 
during respiratory infections. The other 
common symptom is that of dysphagia 
because of compression of the esophagus. 
There are no typical physical findings 
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and no murmurs. The diagnosis is made 
by fluoroscopy or roentgenogram. When 
the patient ingests barium, his esophagus 
can be seen to be displaced to the left 
in anterior views. In the lateral or 
oblique views, the esophagus is pushed 
forward at the level of the great vessels. 
The right aortic knob lies to the right 
of the mediastinum and fluoroscopy or 
kymoroentgenograms demonstrate pul- 
sation at this point. In rare instances 
there is a double aortic arch and in 
some cases the esophagus is constricted 
uniformly and is displaced forward. 


administration of digitalis, the heart rate 
dropped to 114 and the child’s condition 
improved. No further attacks have been 
observed during a period of one year of 
observation. A series of eight other in- 
fants less than two weeks of age has 
been reported in the literature, and in 
one instance the disease was suspected 
before the birth of the infant. In previous 
reviews, nineteen patients under a year 
of age had been reported, and of the six- 
teen treated with digitalis fifteen recov- 
ered. The one patient who died had a 
complicating sarcoma of the conduction 



Fig. 5 — (Case 3.) Heart, A, before operation, and B two weeks after operation. 
(Blalock, A. and Taussig, H. B. : J. A. M. A. 128 : 189 (May 19) 1945.) 


Three infants with congenital heart 
disease, whose mothers had rubella in 
the second month of pregnancy, were 
described by Swan. 53 Two were born 
prematurely, one had a patent interven- 
tricular septum, and all had a widely 
patent ductus arteriosus and various 
stages of patency of the foramen ovale. 
Two also had congenital cataracts and 
all died within ten months after birth. 
(See also Diseases of the Newborn.) 

Arrhythmia 

The occurrence of paroxysmal tachy- 
cardia in an infant four days of age 
has been reported by Howard. 54 The 
pulse rate was 300 per minute and the 
child had symptoms of cyanosis and 
dyspnea. Within eight hours after the 


system. All of the patients in this age 
group have either auricular or nodal 
tachycardia. Ventricular tachycardia has 
not been observed. 

Hypertension 

[Malignant hypertension may occasion- 
ally be caused by a unilateral kidney 
lesion. In a report by Kennedy, Baker, 
and Walters, 55 an atrophic kidney asso- 
ciated with chronic pyelonephritis and 
malignant hypertension occurred in a 
child seven years of age. The removal 
of this kidney was immediately followed 
by a reduction of blood pressure to nor- 
mal levels. When the patient was ob- 
served five years later, the blood pres- 
sure was still normal and the authors 
believed that the cure was a permanent 



572 


PEDIATRICS 


one and that the prognosis was good. 
In some previously reported cases, only 
temporary improvement followed ne- 
phrectomy but whenever the pathological 
process was fairly recent so that the 
changes had not become extensive and 
irreversible, the prognosis following op- 
erative procedures was much better. 

Subacute Bacterial Endocarditis 

Among 250 patients with subacute 
bacterial endocarditis reviewed by Kel- 
son and White, 56 there were about 50 
who were less than twenty years of age. 
The youngest occurred in a patient two 
and one-half years old. The most fre- 
quent signs of the condition were the 
presence of cardiac murmurs denoting 
the existence of heart disease ; the pres- 
ence of petechiae which occurred in 87 
per cent of cases ; an enlarged spleen 
(59 per cent) and less frequently hema- 
turia, clubbing of the fingers, and chills. 
The disease was frequently not suspected 
during the early stages and was most 
commonly confused with grippe, although 
rheumatic fever, meningitis, pneumonia, 
tuberculosis, or intracranial lesions were 
also diagnosed at the onset of the condi- 
tion. Very frequently the bacterial endo- 
carditis was preceded by respiratory in- 
fections and quite frequently it followed 
the extraction of teeth. Rheumatic heart 
disease was present in 90 per cent of 
cases and congenital defects in 5 per 
cent. The most frequent congenital de- 
fects were patency of the ductus arterio- 
sus and defects of the interventricular 
septum. All of these patients had been 
observed prior to 1940 and death oc- 
curred in every instance. The majority 
survived three or four months after the 
diagnosis was made, but eighteen lived 
more than one year and one patient 
lived as long as nineteen months. Vari- 
ous types of treatment were tried in 
these patients but none gave favorable 


results. Sulfanilamide and sulfapyn- 
dine had been employed in some of the 
recently observed patients of this group 
and, although this therapy had caused a 
reduction in fever and negative blood 
cultures for a short period of time, none 
of the patients survived. 

In a review of bacterial endocarditis 
occurring in 197 patients, Kelson 57 found 
that sulfapyridine had been the most 
effective drug in reducing temperature 
and making the blood stream sterile. 
Only four of the total group, however, 
could be considered to be cured. Such 
complications as the cerebral embolism, 
congestive failure, and the toxic reactions 
to the drug were also included in the 
causes of death. Heparin was used in 
a number of patients and seemed to be 
effective in reducing the incidence of 
cerebral embolism but was ineffective 
unless a sulfonamide or penicillin was 
administered at the same time. Penicil- 
lin , used in a small number of patients 
for a short period of time, seemed to be 
less toxic and probably was less apt to 
produce a resistant strain of bacteria. 

The results of treatment of ninety-two 
patients with bacterial endocarditis with 
sulfonamides and penicillin have been re- 
viewed by White, Mathews, and Evans. 58 
Six or possibly seven of these patients 
had apparently recovered. Among the 
sulfonamides, sulfapyridine had produced 
the greatest antipyretic effect. With the 
other drugs, the fever disappeared for 
as long as two to twelve days but then 
recurred. Seventeen patients received 
heparin along with the other treatment 
and, of those who recovered, three 
had received the drug and two had not. 
Dicoumarin has also been used as an 
anticoagulant in association with the 
other treatment with no discernible effect 
on the prognosis. Since January, 1944, 
nine other patients with subacute bac- 
terial endocarditis have received large 
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doses of penicillin. Two of this group 
have died ; one of embolism of the brain 
and the other of acute rheumatic fever. 
The remaining number of patients seem 
to be greatly improved although there 
have been only a few months of observa- 
tion of this group. There was no evi- 
dence that early treatment of the disease 
led to recovery any more rapidly than 
did treatment started in the later stages 
of the infection. 

A series of twenty-seven patients with 
subacute bacterial endocarditis was 
treated with penicillin by Dawson and 
Hunter. 59 Of the group, fourteen recov- 
ered and remained well for a period of 
three to twenty-two months. Seven had 
been well for a shorter period of time. 
Three have had relapses since the treat- 
ment was discontinued and three died of 
cerebral embolism. The daily dosage of 
the drug varied from 80,000 units to 

500.000 units and the total amount per 
patient ranged from 830,000 to 36,- 

700.000 units. In the most recently 
treated patients, the continuous intra- 
muscular drip method was employed 
with good response on the part of the 
patients. The blood levels were higher 
than those obtained by intravenous drip. 
Heparin was used as an adjunct to the 
therapy in the majority of instances. 
When the streptococci obtained from the 
blood stream were tested for their resist- 
ance to penicillin, there was considerable 
variation of resistance but the clinical 
course of the patients did not parallel 
these characteristics of the infecting 
organism. 

Heart Disease — A child with sub- 
acute bacterial endocarditis observed by 
Collins 60 responded -well to penicillin 
therapy. The patient developed endocar- 
ditis shortly after recovery from a severe 
respiratory infection and blood cultures 
were repeatedly positive for streptococ- 
cus viridans. The patient showed no 


response to sulfamerazine but treat- 
ment with penicillin resulted in rapid 
improvement. The therapy, which was 
instituted two months after the onset of 
the bacterial endocarditis, consisted of 
daily doses of 100,000 units until a total 
of 1,400,000 units had been given over a 
two-week period. The child's tempera- 
ture fell to normal on the second day 
after the treatment was started and 
blood cultures soon became negative. 
The patient remained symptom-free for 
six months, at which time the report 
was made. 

Rheumatic Fever 

Incidence — The importance of rheu- 
matic fever as a cau^e of heart disease 
and death in children and young adoles- 
cents has been emphasized by Wheat- 
ley. 61 As may be seen from the accom- 
panying charts (Charts I, II, III) 
rheumatic fever was the leading cause 
of death in children five to fourteen years 
of age. It surpassed appendicitis, pneu- 
monia, communicable diseases, tubercu- 
losis, and other conditions. Among the 
first two million draftees examined by 
the Selective Service System, approxi- 
mately 2 per cent were unqualified be- 
cause of rheumatic heart disease. The 
author emphasized the need for the more 
universal application of standards for 
diagnosis and care for these patients, the 
need for further studies of the disease, 
and for educational programs for pro- 
fessional and lay groups. 

The incidence of rheumatic fever 
among California children, which has 
been determined recently by Sampson, 
Hahman, Halverson, and Shearer, 62 
showed considerable variation in respect 
to the climate of the three areas investi- 
gated. In a warm, dry region, the inci- 
dence was relatively low, similar to that 
reported in San Francisco or Cincinnati. 
In a mountain region where wider ex- 
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tremes of warm and cold weather oc- instance. Among the patients with re- 
curred, the incidence was higher, resem- spiratory infections and scarlet fever, the 

bling the rates in New England or most frequent types discovered were 19, 

Great Britain. An unusually high inci- 17, 30, 3, 1, 36, and 6, and among rheu- 

dence of rheumatic fever and valvular matic fever patients the types were 

disease was discovered in an area with a closely parallel. In the case of the 

uniformly cool climate and heavy rain- rheumatic fever patients, however, the 

fall. In addition to climate, certain cultures were frequently made during 

factors such as age, sex, race, and hous- the acute attacks of the disease and were 

ing conditions seemed to have some not obtained during the initial respira- 
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1939-1943 
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Chart I — Rheumatic fever ranks high as a cause of death in young people (Metropolitan Life 
Insurance Company). (Wheatley, G. M. : J. Pediat. 26: 237 (March) 1945.) 

slight bearing on the incidence of the tory infections. When serial examina- 
disease. tions of the throat flora of the rheumatic 

Heart Disease — A survey of the geo- fever patients were made, the cultures 

graphic distribution of hemolytic strep- often changed to different types of strep- 
tococci in eight Army posts of the Air tococci as time went on. Among the 

Forces in various parts of the country patients located in the camps of the 

has been made by Van Ravenswaay. 63 South, there was less tendency for the 

The number of cultures obtained varied type to change and the one type per- 

from 245 to 3222 in the individual posts, sisted for a considerable length of time. 

The incidence of the hemolytic strepto- With the prevalence of streptococcal 

cocci was much greater in the troops infections in the patients of the southern 

situated in the Rocky Mountain area camps, it seemed strange that rheumatic 

than in southern parts of the country, fever did not occur more often. Instead, 

The streptococci were typed in every the incidence rates of both scarlet fever 
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and rheumatic fever were considerably 
lower than in the northern areas. 

In a study of the incidence of recur- 
rences of rheumatic fever, Wilson and 
Lubschez 04 emphasize the importance 
of the age of the patient and the interval 
since his last attack. Among patients 
four to thirteen years of age, recurrences 
were noted in 25 per cent, although the 


per cent after three years. Within the 
year immediately following a rheumatic 
fever infection, 38.7 per cent of patients 
developed recurrences. Patients who had 
had several attacks of the disease did 
not suffer recurrences more frequently 
than those who had had a single attack. 
The severity of the disease and the pres- 
ence of active carditis likewise had no 


DEATHS FROM RHEUMATIC FEVER 
AND HEART DISEASE 
As Percent of All Fatal Diseases 
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Chart II — Rheumatic fever causes an increasing proportion of the total mortality among the 
children (Metropolitan Life Insurance Company). (Wheatley, G. M. : J. Pediat. 26: 237 (March) 
1945.) 


rates varied with the age of the patient. 
Of the children fourteen to sixteen years 
of age, 8.6 per cent had recurrences and 
among the group of patients older than 
sixteen years, the rate was 3.7 per cent. 
It was much more common for recur- 
rences to occur within the year after an 
attack than after longer intervals had 
intervened. The incidence of recurrences 
was 20.6 per cent when one year inter- 
vened after an attack, 10.7 per cent after 
two years following an attack and 6.6 


influence on the recurrence rate. The 
living conditions and other environmen- 
tal factors surrounding the child seemed 
to have no influence on the recurrence 
rate. The authors called attention to the 
importance of considering these various 
conditions that influence recurrence rates 
when studies are made of methods to 
prevent recurrences. 

Etiology — Further pathological evi- 
dence of similarity between the lesions 
of rheumatic fever and those produced 
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in experimental animals by anaphylactic 
hypersensitivity has been reported by 
Rich and Gregory. 65 Sterile horse se- 
rum, powdered egg albumin, and the 
toxin of hemolytic streptococci have been 
injected intravenously to produce hyper- 
sensitivity in rabbits. Typical Aschoff 
bodies in the myocardium and in peri- 
vascular areas were produced. 


was 7.5 members, which is higher than the 
general average of middle class families 
and makes necessary the consideration 
of economic factors, accounting for the 
scanty use of the more costly foods high 
in protein and vitamins. The low inci- 
dence of rheumatic fever among Eskimos 
and other groups of persons living on 
diets of fish or other animal foods and 



Chart III. 

(Wheatley, G. M. : J. Pediat. 26:237 (March) 1945.) 
(Metropolitan Life Insurance Company,) 


The average diet of fifty rheumatic 
patients, as surveyed by Peete, 66 was 
found to be deficient in foods supplying 
vitamins A and D, calcium, phosphorus, 
and iron. In comparison with the food 
intake of normal children, the rheumatic 
patients also had some deficiency in pro- 
teins and an excess of starches and sugars. 
The average size of the rheumatic family 


a low incidence of the disease among the 
upper classes, who are able to find 
well-balanced diets, indicate that nutri- 
tional factors have an important part in 
the etiology of rheumatic fever. 

Diagnosis — The criteria for the diag- 
nosis of rheumatic fever have been re- 
viewed by Jones. 07 The demand for 
accurate diagnostic methods has been 
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stimulated by the development of com- 
munity programs for the detection and 
the prevention of the disease. Among 
the major manifestations are carditis, 
migratory joint pains, chorea, subcuta- 
neous nodules, and the tendency for 
recurrences of rheumatic fever. A com- 
bination of these signs makes the diag- 
nosis reasonably certain. Carditis is not 
always easy to diagnose but the presence 
of a blowing systolic murmur at the 
apex, or possibly a diastolic murmur at 
the base, together with cardiac enlarge- 
ment, is usually indicative of cardiac 
disease. There may be some changes in 
the electrocardiogram such as prolonga- 
tion of the auriculoventricular conduc- 
tion time or the inversion of the T- waves. 
The sleeping pulse rate is often faster 
than normal. Arthritic joint pains of a 
migratory nature are common, although 
they are not always rheumatic in etiol- 
ogy, but when there has been a preced- 
ing respiratory infection and other evi- 
dence of rheumatic fever, they are of 
great diagnostic importance. Chorea 
seems to be closely related to rheumatic 
fever. In the author’s experience, about 
half of all rheumatic fever patients have 
chorea at some time, while three fourths 
of the chorea patients generally develop 
other manifestations of rheumatic fever. 
Subcutaneous nodules rarely precede the 
other evidence of carditis and rheumatic 
fever but, when present, are of diagnostic 
value, especially of the activity of the 
disease. Recurrences of rheumatic fever 
are important. In the author’s experi- 
ence, 70 per cent of young rheumatic 
fever patients had recurrences within ten 
years after the initial attack. Minor 
manifestations of rheumatic fever include 
such symptoms as fever, abdominal pain, 
precordial pain, skin rashes consisting 
most frequently of erythema marginatum 
and occasionally purpuric manifestations, 
epistaxis, and pulmonary involvement. 


Certain laboratory findings of impor- 
tance are microcytic anemia, leukocyto- 
sis, and an elevation of the sedimen- 
tation rate, although the latter test is 
occasionally normal in the presence of 
heart failure. Less frequent minor mani- 
festations include fatigue, pallor, sweat- 
ing, loss of weight, headache, vomiting, 
and hematuria. Many of these manifesta- 
tions may occur with other diseases, but 
when two or more occur together they 
are often indicative of a rheumatic infec- 
tion. 

In the differential diagnosis, the dis- 
eases most commonly considered are 
poliomyelitis, osteomyelitis, other skin 
diseases, and nephritis. Less frequently 
Still’s disease, rheumatoid arthritis, and 
disseminated lupus ervthematosis pre- 
sent problems of differential diagnosis. 
The differentiation of appendicitis and 
the abdominal pain of rheumatic fever 
may offer difficulty. Two other factors 
which may aid in recognizing rheumatic 
fever are its presence in other members 
of the family and its response to salicyl- 
ate therapy. 

Skin reactions to injections of specific 
protein antigens or “M” fractions of 
streptococci were found to be positive 
more frequently in rheumatic children 
than in normal groups, according to 
Taran, Jablon, and Wevr. 68 The spe- 
cific proteins of twenty-five different 
types of hemolytic streptococci were 
grouped into five solutions, each contain- 
ing the antigens of five strains. Cuta- 
neous reactions occurred in 65 per cent 
of normal children and in 85 per cent 
of the rheumatic patients. The reactions 
were also more severe in the latter 
group, but the age of the patient and the 
stage of activity of the rheumatic process 
had no influence on the incidence rate or 
degree of reaction. The normal siblings 
of rheumatic patients had as frequent 
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and as severe reactions as the rheumatic 
patients. 

Complications — Peritonitis preceding 
rheumatic fever infection has been ob- 
served in three children and one adult 
by Berger. 69 Three general types of ab- 
dominal complications of rheumatic fever 
have been described. First is a digestive 
upset; second, the symptoms suggestive 
of appendicitis; and third, those simu- 
lating peritonitis. Any type may occur 
before rheumatic fever is diagnosed or 
it may develop later in the course of the 
disease. Occasionally these symptoms 
have been the only manifestations of 
rheumatic fever. In the patients re- 
ported by the author, the abdominal 
symptoms responded to the administra- 
tion of salicylates and sodium bicar- 
bonate and did not respond to the 
administration of sulfonamides . In 
none of the instances did the rheumatic 
fever precede the occurrence of the 
abdominal symptoms, although in one 
case there was a family history of the 
disease. The adult patient may also have 
had subacute bacterial endocarditis, but 
she did not respond to sulfonamide ther- 
apy and improved immediately after the 
administration of salicylates. Subse- 
quently, however, she developed a blood 
stream infection with Streptococcus viri- 
dans and in spite of treatment died. 
When such vague symptoms of abdom- 
inal pain, nausea, and vomiting occur 
without the presence of definite masses 
or areas of tenderness in the region of 
MacBurney's point, a trial course of 
salicylates is justified. 

Treatment — Intensive salicylate 
therapy , which has been recommended 
by Coburn for the treatment of acute 
rheumatic fever, has been tried by 
Wegria and Smull. 70 A group of sev- 
enteen patients who had suffered a 
total of nineteen attacks of acute rheu- 
matic fever received the treatment. So- 


dium salicylate was administered intra- 
venously or by mouth as enteric-coated 
tablets containing 0.3 gm. each. The 
dosage was adjusted so that the patients 
developed blood levels of 350 to 500 
gamma of salicylate, which seemed to be 
the optimum therapeutic level, without 
producing symptoms of salicylate poison- 
ing. Another group of nineteen patients 
who had short courses of therapy or 
none at all were observed as a control 
series. The sedimentation rate was em- 
ployed as a measure of the effectiveness 
of the drug. High sedimentation rates 
continued for about two weeks and had 
fallen nearly to normal levels by the 
sixth week in about the same number of 
patients of each group. In one or two 
patients, the response seemed to be good. 
The course of the disease did not seem 
to be shortened by the salicylate therapy, 
although the authors wondered whether 
early institution of the treatment within 
a few days after the onset of the rheu- 
matic fever might not have been more 
effective. 

The danger of salicylate poisoning 
has been pointed out by Hartman. 71 In 
his experience, about 50 per cent of the 
patients who had serious clinical signs 
of salicylate poisoning died. The drug 
seems to exert its primary antipyretic 
and analgesic effect upon the hypothala- 
mus and optic thalami of the brain. 
Respiration is stimulated at first but the 
initial periods of restlessness and excite- 
ment are followed by stupor, coma, and 
hemorrhages in various organs. A deple- 
tion of liver glycogen, vitamin C, and 
a delay of coagulability of the blood have 
been reported by various authors. The 
hyperventilation which is produced ini- 
tially leads to a reduction of the plasma 
C0 2 , and occasionally an elevation of 
the pH but more frequently, in the 
author's experience, an acidosis devel- 
oped. The best treatment seemed to be 
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stimulated by the development of com- 
munity programs for the detection and 
the prevention of the disease. Among 
the major manifestations are carditis, 
migratory joint pains, chorea, subcuta- 
neous nodules, and the tendency for 
recurrences of rheumatic fever. A com- 
bination of these signs makes the diag- 
nosis reasonably certain. Carditis is not 
always easy to diagnose but the presence 
of a blowing systolic murmur at the 
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the electrocardiogram such as prolonga- 
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seems to be closely related to rheumatic 
fever. In the author’s experience, about 
half of all rheumatic fever patients have 
chorea at some time, while three fourths 
of the chorea patients generally develop 
other manifestations of rheumatic fever. 
Subcutaneous nodules rarely precede the 
other evidence of carditis and rheumatic 
fever but, when present, are of diagnostic 
value, especially of the activity of the 
disease. Recurrences of rheumatic fever 
are important. In the author’s experi- 
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manifestations of rheumatic fever include 
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precordial pain, skin rashes consisting 
most frequently of erythema marginatum 
and occasionally purpuric manifestations, 
epistaxis, and pulmonary involvement. 


Certain laboratory findings of impor- 
tance are microcytic anemia, leukocyto- 
sis, and an elevation of the sedimen- 
tation rate, although the latter test is 
occasionally normal in the presence of 
heart failure. Less frequent minor mani- 
festations include fatigue, pallor, sweat- 
ing, loss of weight, headache, vomiting, 
and hematuria. Many of these manifesta- 
tions may occur with other diseases, but 
when two or more occur together they 
are often indicative of a rheumatic infec- 
tion. 

In the differential diagnosis, the dis- 
eases most commonly considered are 
poliomyelitis, osteomyelitis, other skin 
diseases, and nephritis. Less frequently 
Still’s disease, rheumatoid arthritis, and 
disseminated lupus ervthematosis pre- 
sent problems of differential diagnosis. 
The differentiation of appendicitis and 
the abdominal pain of rheumatic fever 
may offer difficulty. Two other factors 
which may aid in recognizing rheumatic 
fever are its presence in other members 
of the family and its response to salicyl- 
ate therapy. 

Skin reactions to injections of specific 
protein antigens or “M” fractions of 
streptococci were found to be positive 
more frequently in rheumatic children 
than in normal groups, according to 
Taran, Jablon, and Wevr. 68 The spe- 
cific proteins of twenty-five different 
types of hemolytic streptococci were 
grouped into five solutions, each contain- 
ing the antigens of five strains. Cuta- 
neous reactions occurred in 65 per cent 
of normal children and in 85 per cent 
of the rheumatic patients. The reactions 
were also more severe in the latter 
group, but the age of the patient and the 
stage of activity of the rheumatic process 
had no influence on the incidence rate or 
degree of reaction. The normal siblings 
of rheumatic patients had as frequent 
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meningitis, and pneumococcic infections. 
The use of any one of the sulfonamides 
in doses of approximately 1 gm. a day 
seemed adequate in carrying out this 
preventive program. One half a gram a 
day for young adults was only slightly 
less effective. In the case of rheumatic 
fever, it is necessary for the patient to 
be entirely free from the acute manifes- 
tations of the disease before the drug 
is started. Generally, the sedimentation 
rate should have reached normal and 
the symptoms of the active infection 
should have disappeared. Reactions to 
the daily administration of the drug have 
been very slight, consisting primarily of 
agranulocytosis and exfoliative derma- 
titis. It seemed to the author that when 
such prophylactic treatment was started, 
it should be continued daily for a period 
of at least five years and possibly longer 
if there seemed to be dangers of recur- 
rences. Some of the patients so treated 
have likewise been conspicuously free 
from other infections such as erysipelas, 
otitis media, and other diseases. It is 
very important that the patient be 
watched carefully throughout such a pro- 
phylactic program to be sure that he is 
in good physical condition and is receiv- 
ing an adequate diet. At the earliest 
sign of toxic symptoms, the dosage can 
be reduced or removed entirely for a 
short time and then the treatment can 
generally be instituted again without 
danger. Symptoms of rash and sore 
throat suggest toxic reactions and leu- 
kocyte counts must be made frequently 
to detect any evidence of leukopenia. Two 
other methods of prevention of rheu- 
matic fever have been attempted. The 
injection of a filtrate of the hemolytic 
streptococcus has been claimed to reduce 
the incidences of recurrences. The daily 
administration of salicylates prophylac- 
tically has also been tried in some pa- 
tients for periods of one month or longer 


and this treatment also has seemed to 
offer some degree of protection against 
rheumatic occurrences. 

The program for the control of rheu- 
matic fever in the Army Air Forces has 
been reviewed by Holbrook. 77 Sulfadia- 
zine administered in doses of 4 gm. dur- 
ing a forty-eight-hour period caused a 
definite reduction in the number of hos- 
pital admissions of patients with respir- 
atory diseases. Smaller doses of 1 gm. 
a day were effective in reducing the 
number of hospital admissions and of 
dispensary visits, and even 0.5 gm. a 
day seemed to have a similar beneficial 
effect. Streptococcal infections especially 
seemed to be held in check by the daily 
administration of the sulfadiazine and it 
seemed probable that rheumatic fever 
would likewise occur less frequently. A 
50 to 75 per cent reduction in the inci- 
dence of respiratory diseases and strep- 
tococcal infections was noted in the group 
treated with sulfadiazine as compared 
with that of the control series. Among 
a total of 40,000 troops who received 
the prophylactic treatment, 13 lost some 
days of duty, and 33 others had mild 
manifestations of infection not resulting 
in any loss of time. There were no 
complications involving the kidney or 
white blood cells. The most frequent 
reaction was a skin eruption occurring 
between the first to sixteenth day after 
the beginning of the treatment. Two 
individuals had high fever for a short 
period of time and one patient developed 
an anemia which was hemolytic in type. 
A total of 0.12 per cent of the group 
had mild reactions. 

The experience of the Navy with a 
similar type of program has been out- 
lined by Coburn. 78 The administration 
of 1 gm. of sulfadiazine daily was fol- 
lowed by a rapid decrease in the inci- 
dence of scarlet fever and respiratory 
infections. In various camps the drug 
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was given to unselected groups of sailors 
and the incidence of streptococcal infec- 
tions among them was compared to that 
of a control series in the same camp. 
Among 30,000 treated patients, the 
treatment seemed to check the occur- 
rence of respiratory infections, scarlet 
fever, and seemed to protect at least 
85 per cent of the new arrivals who 
entered such areas, a record much better 
than that achieved in the control groups. 
The administration of 0.5 gm. of sulfa- 
diazine produced an average blood level 
of 1.4 mg. per cent. It was assumed 
that about half this concentration of the 
drug would be present in the secretions 
of the respiratory tract. Mild reactions 
occurred in from 0.2 to 0.7 per cent of 
the patients treated, generally in the 
second or third week after the beginning 
of the treatment. The complications dis- 
appeared rapidly when the drug was 
withdrawn. When the drug was admin- 
istered again, there was no evidence of 
sensitivity or an increase in the incidence 
of drug reactions. A few patients devel- 
oped severe reactions consisting of ex- 
foliative dermatitis and granulocytopenia. 
All but one of these patients recovered 
with symptomatic treatment. The one 
who died received large therapeutic doses 
of sulfadiazine while he was suffering 
from a drug rash and bronchitis, and 
autopsy showed evidence of leukemia. 
No strains of bacteria seemed to become 
resistant to sulfadiazine during this pro- 
gram of prophylaxis. This was indicated 
by the fact that there was no increase in 
the prevalence of any specific type of 
streptococcus nor in the number of strep- 
tococcal infections. All patients responded 
well to therapeutic doses of the drug 
when they developed acute infections 
after receiving the drug routinely. 

The prevention of recurrences of rheu- 
matic fever in children by the administra- 
tion of sulfonamides has been reviewed 


by Kuttner. 79 She had administered 
sulfanilamide during the winter months 
to a group of fifty-four children with 
rheumatic carditis and had selected an- 
other group of fifty-four children of 
similar age and sex to serve as a control 
series. Throughout two winters of ob- 
servation, only one patient of the treated 
group developed a mild rheumatic attack 
following an infection with a group A 
streptococcus (type 6), while in the con- 
trol group thirty of the fifty-four chil- 
dren developed streptococcal infections 
the first year and within a short time 
afterward had recurrences of rheumatic 
fever. In the second year, eighteen of 
fifty children in the control group devel- 
oped streptococcal infections and all sub- 
sequently suffered rheumatic attacks. 
There were no signs of hypersensitivity 
to the sulfanilamide when the drug was 
again administered routinely four or five 
months after the previous course of treat- 
ment. It seemed probable to the author 
that sulfadiazine would be the most fa- 
vorable drug to use because adequate 
blood levels can be maintained with 
small daily doses and reactions to this 
drug are generally mild. There has been 
no evidence that sulfanilamide may sensi- 
tize an individual to later therapeutic 
doses nor has there been any indication 
that sulfa-resistant strains of streptococci 
have been produced. When the drug 
has been withdrawn from patients treated 
for several years they are not usually 
susceptible to infections. The question 
remains whether long periods of admin- 
istration of sulfa drugs interfere with 
the normal growth and development of 
the child. In the series reported by 
the author, weight gain of the patients 
was approximately the same in the 
treated as in the control series. It was 
her opinion that the drug should be 
started in young patients with first 
attacks and also in those who have val- 
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vular damage, and it should be con- 
tinued for a period of five years or more 
to prevent the development of serious 
carditis. 

The role of the cardiac clinic in the 
program for the care of the rheumatic 
patient has been reviewed by Rutstein . 80 
The cardiac clinic should assume the 
responsibility of providing a diagnostic 
service to aid all of the physicians of a 
community, and it should provide for 
the necessary follow-up care of certain 
types of patients. It also may serve as 
a mechanism for the detection of pa- 
tients with rheumatic fever who have 
not been under the care of a physician. 
Reporting of rheumatic fever to the pub- 
lic health departments is an important 
part of the program for the determina- 
tion of the incidence of the disease but 
the diagnosis is difficult to confirm and 
physicians and hospitals have been lax 
in listing their cases. The clinic can be 
of service in examining siblings of pa- 
tients with rheumatic fever and it should 
also serve as an educational center for 
the instruction of nurses and physicians 
regarding the general aspects of diag- 
nosis and care of the rheumatic patient. 
To function adequately, the clinic should 
have a close connection with the hos- 
pital wards and be able to carry out all 
of the tests with the fluoroscope, electro- 
cardiograph, and certain blood analyses 
which are necessary for arriving at the 
proper diagnosis. Nursing and social 
service help is essential for dealing with 
the individual problems which arise 
among the patients.’ 


The methods by which rheumatic 
fever programs have been developed 
have been outlined in a series of reports 
by Hiss, Huse, Dwan, and Galvin . 81 
Emphasis in most of these state pro- 
grams or rural county programs has 
been placed on the provision of facili- 
ties for case finding, for diagnosis, and 
for the care of the rheumatic child. The 
programs are usually designed primarily 
for rural areas where there had pre- 
viously been few specific facilities for 
diagnosis and care. In some instances, 
schools have played an important role 
in assisting with the detection of patients 
needing examination for an accurate 
diagnosis of heart disease. The schools 
have also cooperated in making neces- 
sary adjustments of programs for those 
who need some restricted activity, spe- 
cial occupational therapy, and vocational 
training. Cardiac clinics have been es- 
tablished in many areas to provide 
facilities for diagnosis and observation 
of the rheumatic fever patient. Educa- 
tional programs for doctors, nurses, and 
for the laity have been developed to 
inform them of the newer concepts of 
rheumatic fever and the necessary care 
required for such patients. 

Institutional care of the rheumatic 
child is also being provided more widely, 
in acute disease hospitals in some in- 
stances, or in convalescent or foster 
homes. Special schools are often advis- 
able for the child with a mild form of 
disease. Here he may be kept under 
close medical observation while he pro- 
ceeds with his school work in associa- 
tion with other children. 
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MEASLES 

Richard E. Wolf, M.D. 


Bloxsom 82 calls attention to a new 
method of protection against measles 
using convalescent serum obtained 
from an adult three days after the tem- 
perature was normal but while the rash 
was still present. This serum was given 
in daily doses of 0.4 cc. intradermally 
daily for five days, a total of 2 cc. The 
results obtained in forty individuals, 
thirty-eight of whom were children, in- 
dicates a high degree of immunity pro- 
duced in this manner. There were only 
four cases of measles in the exposed 
group of forty treated by this method. 

The author considers that the im- 
munity produced may well be an active 
immunity since the dose is so small 
and the protection so great. He feels 
that when serum is obtained within a 
week after cessation of fever and rash, 
there occurs sufficient attenuated virus 
acting as an antigen to produce a potent 
active immunity when this serum is 
given intradermally. Proof of this hy- 
pothesis awaits the time when these 
same children have been exposed to 
succeeding epidemics. 

Greenberg, Frant, and Rutstein 83 col- 
lected data on 814 measles contacts 
(between the ages of six months through 
six years) injected with 2 cc. of gamma 
globulin. Of the 814 patients, 78.1 per 
cent did not develop measles, 19.7 per 
cent developed mild measles, and 1.6 
per cent developed moderate measles. 
None developed severe measles. In 
contrast, among ninety contacts receiv- 
ing 5 cc. of placental globulin, 38.9 
per cent did not develop measles, 37.7 
per cent developed modified measles, 
and 23.3 per cent developed severe 
measles. 

Among the 814 contacts injected with 
gamma globulin, reactions occurred in 7 


or less than 1 per cent of the group. 
Two of the reactions were general, con- 
sisting of fever. The 5 local reactions 
consisted of slight induration at the 
site of the injection, lasting a few hours. 

Among the ninety contacts injected 
with placental globulin, reactions oc- 
curred in thirty-seven or 41 per cent. 
There were eighteen general reactions, 
some of which showed anorexia, restless- 
ness, as well as fever. Local reactions 
occurred in twenty-three and consisted 
of pain, swelling, redness, and indura- 
tion at the site of injection lasting from 
one to two days. 

The immunologic tests performed 
showed that the gamma globulin had a 
higher potency than the placental glob- 
ulin and that therefore gamma globulin 
is the material of choice in the prophy- 
laxis of measles. 

Erickson 84 reviews the embryology of 
the fetal heart and eyes, and points out 
that important developmental changes 
are taking place in the eyes and heart 
early in fetal life. Since it is well known 
that embryonic tissues are peculiarly sus- 
ceptible to virus infections, it is not diffi- 
cult to understand the congenital mal- 
formations caused by rubella occurring 
early in pregnancy. 

The author reports eleven babies born 
of mothers who were in the first two 
months of pregnancy when rubella oc- 
curred. All eleven of these babies ex- 
hibited congenital eye defects, usually 
bilateral cataracts. Nine of eleven had 
congenital heart defects. 


MUMPS 

Siegel and Camp 85 report an unusual 
outbreak of mumps in an institution. 
Their data reveal the extent to which 
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uncontrolled conditions may vary. The 
incidence of the disease in the cottage in 
which the original mumps patient re- 
sided was significantly lower than in 
other cottages where there had been 
casual exposure only for twenty-four 
hours preceding clinical symptoms. In 
other words, there were fewer secondary 
cases among the group continuously ex- 
posed to the patient throughout his pe- 
riod of clinical mumps than there were 


in the group exposed during the last 
twenty-four hours immediately preceding 
the clinical symptoms. 

Had any means of prophylaxis been 
employed, it would have appeared highly 
efficient in the prevention of spread 
among exposed individuals. However, 
no prophylaxis being used, this experi- 
ence illustrates how a single trial of a 
prophylactic measure may be erroneously 
interpreted. 


NEWBORN 

Robert A. Lyon, M.D. 


Behavior — The amount of crying of 
newly born infants which took place 
within a twenty-four-hour period has 
been observed by Aldrich, Sung, and 
Knop . 86 In the nursery, the infants 
tended to be most quiet and apparently 
satisfied during the morning hours when 
the greatest amount of attention was 
given to them. During certain hours late 
in the afternoon and at night, crying 
reached its greatest frequency. There 
seemed to be no indication that the cry- 
ing of one infant stimulated the crying 
of another in this age group, but it 
seemed more probable that individual 
discomfort was the general cause. It 
was concluded that an important factor 
in satisfying the newborn infant was the 
distribution of nursing care fairly equally 
throughout the twenty-four-hour period 
so that the needs of the infant could be 
satisfied. 

Congenital malformations occur in the 
offspring of animals when the mother 
has been fed a deficient diet during preg- 
nancy, according to the studies of War- 
kany , 87 which have been reported re- 
recently. Mother rats, fed diets deficient 
in vitamin A and carotene, gave birth to 
offspring which, if they were able to 


survive at all, were blind and had defects 
of the eyelids, the cornea, and other 
portions of the eye. The anterior cham- 
ber was frequently absent and the iris 
and ciliary bodies were malformed. Em- 
bryonic tissue replaced the normal vit- 
reous substance and there was often a 
coloboma of the retina. Rats which were 
fed diets deficient in riboflavin usually 
produced young with abnormal skeletal 
structures, such as shortness of the man- 
dible, radius, ulna, tibia, fibula, fusions 
of the ribs, cleft palate, and syndactylism 
of the fingers and toes. Maternal diets 
deficient in vitamin D frequently caused 
fetal deformities, such as curved long 
bones of the arms, legs, and ribs. Since 
there is a specific time in the gestation 
period when the various organs are 
formed, the deprivation of nutritional fac- 
tors at these stages had its greatest effect. 
The author stresses the point, however, 
that his experiments have been limited 
to animals and the influence of nutri- 
tional deficiency in the human mother 
is not yet clearly defined. 

Further evidence of the prenatal in- 
fluence of rubella on the causation of 
congenital malformations of the newborn 
has been gathered by Erickson . 88 He 
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has observed eleven mothers who devel- 
oped rubella in the second to fourth 
weeks of pregnancy and in every case 
the infant had some defect of the eye, 
such as bilateral cataracts, which oc- 
curred in the majority of instances, or 
micro-ophthalmia or corneal opacities, 
which occurred in four infants. Nine 
of the infants also had congenital heart 
defects. The use of convalescent serum 
in the early stages of pregnancy for 
those who had not had rubella was a 
suggested prophylactic measure. 

Asphyxia — Methods of treating as- 
phyxia of the newborn has been evalu- 
ated by Litchfield. 89 Approximately 2 
per cent of all newborn babies have some 
difficulty in breathing. About half of 
this number never breathe because of 
permanent injury to some vital organ. 
The others, less severely harmed, de- 
pend upon the resuscitation treatment of 
the physician. 

For mild or moderate degrees of 
asphyxiation, the removal of mucus and 
debris from the mouth and larynx by 
suction is important. Intubation or di- 
rected laryngoscopy may be necessary 
and this procedure aids the administra- 
tion of ox}^gen. For the severely asphyx- 
iated patient, the larynx was intubated 
and suction applied. Next the cord was 
clamped and alpha-1 ob eline hydrochlo- 
ride injected into the umbilical cord, 
then the air passages were examined 
with a laryngoscope and mixtures of 93 
per cent oxygen and 7 per cent carbon 
dioxide administered, with the pressure 
not exceeding S mm. of mercury. Occa- 
sionally oxygen was given alone. 

In a review of the various methods of 
resuscitation, the author came to the 
conclusion that artificial respiration, ap- 
plied to the baby who was breathing, 
was unnecessary and sometimes harmful. 
If the child has not breathed, such a 
procedure should not be used because 
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the unexpanded lungs have no air to 
expel and the procedure would cause 
only trauma, further exposure, and 
shock. The Drinker respirator seemed 
to be of little value for the infant who 
has not breathed and, for such patients, 
it was difficult to maintain the proper 
degree of negative and positive pres- 
sure. After respiration had been estab- 
lished, the apparatus sometimes helped 
maintain the rhythm. Mouth-to-mouth 
breathing was often dangerous because 
of trauma to the alveoli. Of the drugs, 
alpha-lobeline had been most effective. 

Hemorrhage — The occurrence of 
spontaneous intracranial hemorrhage in 
infants during the second to fourth week 
of life has been noted by Babson. 90 
Three infants who were apparent!)" nor- 
mal at the time of birth developed symp- 
toms of hemorrhage on the eighteenth 
to thirtieth day of life. No contributory 
factors such as disease or avitaminosis 
could be discovered and it was thought 
possible that rupture of a congenitally 
anomalous blood vessel in the brain 
might have occurred. In two of these 
patients, hydrocephalus developed later, 
apparently as a result of the scar tissue 
and adhesions obstructing the normal 
flow of the cerebrospinal fluid. In one 
instance, the condition became arrested 
and normal development took place ex- 
cept that the infant continued to have a 
large head. The other infant died dur- 
ing the operation of cauterization of the 
choroid plexus. It seems probable that 
the removal of blood and the free drain- 
age of bloody spinal fluid are indicated 
in such patients. After the bleeding has 
ceased, the replacement of the fluid by 
air may have some beneficial effects. 

Transfusion of newly born infants 
by way of the umbilical vein has been 
recommended by Mayes. 91 The method, 
which was relatively simple, was em- 
ployed in the treatment of eighteen 
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premature infants and sixteen full-term 
infants to replace blood loss, to stimulate 
respiration, and to combat erythroblas- 
tosis or hemorrhagic tendencies. 

Infections — The time at which bac- 
teria first appear in the upper respira- 
tory tract of newborn infants has been 
investigated by Torrey and Reese. 92 
Cultures of material taken from the nose 
and throat of 105 infants has shown that 
95 per cent were free from bacteria for 
the first four hours after birth. The 
authors believed that this was evidence 
that bacterial invasion usually took place 
after birth from the air and other en- 
vironmental sources rather than from the 
vaginal tract of the mother during birth. 
From twelve to eighteen hours after 
birth, one third of the group of patients 
still had sterile respiratory tracts, but 
by the end of the first day of life, all 
had some bacteria present. The most 
frequent bacteria found in the early 
hours of life were the Staphylococcus 
albus, types of streptococci, and occa- 
sionally diphtheroids. Staphylococcus 
aureus appeared in about 10 per cent 
at the end of the first day and in about 
89- per cent in about the fourth to ninth 
day. Conspicuously absent from the cul- 
tures of these nose and throat secretions 
in the first days of life were pneumo- 
cocci, beta hemolytic streptococci, influ- 
enza and Friedlander bacilli. It seemed 
likely that the invasion of bacteria into 
the respiratory tract of infants probably 
took place from air-borne infections and 
rarely from the nose and throat secre- 
tions of the attendants. Even when the 
attendants had other types of bacteria in 
their upper respiratory tract, the infants 
did not develop positive cultures of this 
type. The authors thought it possible 
that mucous membranes of the mouth 
and nose of the newborn were incapable 
of harboring these organisms. It was 
concluded that the wearing of masks by 


the attendants had little influence, there- 
fore, upon the health of the infant and 
was probably an unnecessary measure. 

The treatment of infants suffering 
from epidemic diarrhea has been dis- 
cussed by Anderson and Nelson. 93 They 
call attention to such characteristics of 
the infection as the sudden onset of a 
very severe diarrhea, early evidence of 
toxicity, and the usually low carbon 
dioxide combining power of the blood. 
The infants are generally listless or rest- 
less, and have suffered considerable loss 
of weight. Hyperpnea and cherry red 
lips are common symptoms. The dietary 
treatment usually begins with the admin- 
istration of glucose and Ringer’s solu- 
tion until the condition improves and 
then Casec, and finally skimmed milk 
may be added to the diet. Fluid is given 
freely, subcutaneously or intravenously, 
to maintain the proper balance and to 
aid in the correction of the acidosis. 
Immediate treatment of acidosis consists 
of administration of soda bicarbonate 
or a sixth normal sodium lactate solu- 
tion. These types of therapy were con- 
tinued until improvement was noted. It 
is characteristic of the epidemics that the 
infants often have low levels of carbon 
dioxide combining power without exhib- 
iting the classical picture of acidosis and 
many of the patients failed to maintain 
high carbon dioxide levels after therapy 
so that constant observation was neces- 
sary. Isolation procedures are also nec- 
essary and emphasis is placed upon the 
administration of ascorbic acid, thia- 
mine chloride, and one of the sulfon- 
amides. 

Purulent parotitis _ in the newborn has 
been observed in five infants by Sanford 
and Shmigelsky. 94 A total of sixty-two 
such cases has been reported in the 
literature but the authors believe that 
the condition was more common than 
the reports lead one to believe. In their 
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experience the condition had occurred in 
1 in every 2000 infants, but the incidence 
had been estimated by others as 1 in 
approximately 20,000 deliveries. Staph- 
ylococcus aureus hemolyticus was the 
etiologic agent found most frequently 
but such organisms as Streptococcus, B 
coli, and others have also been reported. 
The condition seemed to occur slightly 
more frequently in premature infants 
than in others but no other predisposing 
causes could be found. It seemed likely 
that the infection could enter either by 
way of the mouth or through the blood 
stream. The symptoms consisted of an 
elevation of temperature, generally at the 
end of the first week of life, a leuko- 
cytosis, and, twenty-four hours later, 
swelling of the parotid gland. The gland 
generally increased in size and became 
fluctuant within three or four days. 
Occasionally, the other parotid or the 
local cervical .nodes became involved. 
The treatment consisted of the admin- 
istration of sulfathiazole, which seemed 
to the authors to be the drug of choice, 
and simple incision of the gland when 
fluctuation occurred. In the past the 
prognosis had been considered rather 
poor with a mortality rate of 35 to 50 
per cent, but in recent years the recov- 
ery occurred in all. 

Sulfathiazole ointment has been 
used for the prevention and treatment 
of pyodermia of newborn infants by 
Weymuller and Ittner. 95 They prepared 
an ointment of 5 per cent sulfathiazole 
in an emulsion of oil and water which 
was used routinely in the care of new- 
born infants. Immediately after birth, 
the infant’s skin was cleansed with ster- 
ile corn oil, followed by the application 
over the entire body of 50 gm. of the 
sulfathiazole ointment. Twelve hours 
later, a soap and water bath was given 
and thereafter the infant was treated as 
usual with daily baths. Whenever a 


case of pustular eruption developed, the 
patient was isolated and treated by 
opening the pustules under 70 per cent 
alcohol and applying the sulfathiazole 
ointment All exposed infants likewise 
were given another treatment over the 
entire body with the sulfathiazole oint- 
ment. This procedure has been followed 
in more than 3000 infants over a two- 
year period and only 4 sporadic cases 
of pyodermia occurred. There was no 
indication that the ointment produced 
local irritation or any sensitization of the 
patient to subsequent therapeutic doses 
of sulfathiazole drugs. A series of forty- 
three patients who had received the rou- 
tine treatment in infancy was admitted 
to the hospital several months later and 
treated with sulfathiazole without the 
occurrence of any type of reaction. 

Pneumococcus meningitis in the new- 
born infant is a rare but frequently fatal 
disease. In a patient reported by Hogg 
and Bradley, 96 recovery took place fol- 
lowing the use of sulfadiazine . The 
condition is often difficult to diagnose in 
the early age period because of the ab- 
sence of the typical symptoms of menin- 
gitis. Fever, convulsions, and possibly 
a bulging fontanel are the most typical 
symptoms, but rigidity of the neck, Ker- 
nig’s and Brudzinski’s signs, which usu- 
ally accompany the disease in the older 
children, are likely to be absent. A total 
number of twenty-eight cases has been 
reported in the literature previously and 
all but two had died. The case reported 
by the authors was the twenty-ninth 
case, and the third recovery. 

Jaundice which appears early after 
birth resembles erythroblastosis in some 
respects. Among 10,000 births, Hal- 
brecht 97 found only 9 cases of true 
erythroblastosis. In the same group of 
newborn infants there were 60 other 
infants who were jaundiced during the 
first twenty-four hours after birth, and 



588 


PEDIATRICS 


the bilirubin content of the placental 
blood of these patients averaged 1 .75 mg. 
per cent as contrasted to an average of 
0.75 mg. in those with physiologic icterus 
and 0.55 mg. in those without icterus. 
These infants had no enlargement of the 
liver and spleen and followed a normal 
course, gaining weight and nursing as 
normal infants. It occurred to the au- 
thors that there might be some other 
incompatibility among blood groups than 
that caused by the Rh factor. Among a 
series of fifteen such infants, 95 per cent 
of the cases were incompatible with the 
mother, the infant in each case being 
type A or B and the mother type O. 
This incompatibility occurred three times 
more frequently than in the normal new- 
born. The author felt that some of these 
agglutinins against type A or B might 
be responsible for the early jaundice, 
and he employed the term “icterus prae- 
cox,” signifying a condition in which iso- 
hemo-agglutinins, anti-A and anti-B, had 
passed from the mother to the child by 
way of the placenta. 

Nutrition — The occurrence of beri- 
beri in a newly born infant was strongly 
suspected in the patient observed by 
Van Gelder and Darby. 98 Immediately 
after birth, this infant became cyanotic 
and required the administration of oxy- 
gen. The heart was greatly enlarged and 
beat rapidly, but after thiamine hydro- 
chloride was given considerable im- 
provement took place. The mother’s 
diet was found to have been grossly 
inadequate and tests performed upon 
her at the time of delivery indicated that 
she was deficient in thiamine, although 
she had shown no definite symptoms of 
avitaminosis throughout the prenatal 
period. 

Prematurity — Recent observations of 
the nutrition and metabolism of prema- 
ture infants have been summarized by 
Gordon and Levine. 99 In respect to 


water exchange, an amount of 130 to 
1 70 gm. of water per kilogram seemed 
adequate for both the premature and the 
full-term infant. When the amount was 
reduced from 170 to 130 gm. per kilo- 
gram, the infants were not affected but 
the urine became concentrated. When 
the fluid intake declined to between 74 
to 85 gm. per kilogram, the infants de- 
veloped fever. The premature infant 
especially seemed unable to lose heat 
through the skin by water evaporation 
when such a small amount of fluid was 
introduced, with the result that the 
temperature of the body rose. That the 
premature infant’s kidneys were less able 
to concentrate urine was demonstrated 
by lower values of urea clearance tests. 
In respect to energy exchange, it was 
noted that premature infants had lower 
than average basal metabolic rates and 
that they were considerably less active 
than full-term infants. However, there 
was considerable variation in their basal 
metabolism, which emphasized the need 
for feeding each infant as an individual 
patient with no need to increase too 
rapidly his caloric intake. It seemed 
advisable to reduce the fat content of 
the diets because premature infants 
merely excreted the excessive amounts 
of fat which were not used. Nitrogen, 
on the other hand, was well handled and 
protein could be increased considerably 
in diets of premature infants. In some 
instances, the protein content of the diet 
was increased three or four times above 
the normal amounts and the infants con- 
tinued to absorb 90 per cent of the in- 
take. As a rule, 5. gm. of protein per 
kilogram of body weight could be given 
to premature infants, an amount three 
times that usually offered to ordinary full- 
term infants without any disturbance of 
digestion. The only benefit of such a 
high protein diet, however, seemed to be 
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a slight increase in the rate of growth. 
Carbohydrate likewise was well tolerated 
by premature infants. Calcium is very 
essential to the premature infant and the 
diet should include more than has gen- 
erally been considered necessary for the 
mature patient which indicates that more 
is required than is present in human 
milk. Vitamin requirements of the pre- 
mature infant are also high. Vitamins 
A and D are necessary in large amounts 
and vitamin C in doses of at least 100 
mg. a day is needed to insure com- 
plete digestion of the large amounts of 
protein in the diet. The authors em- 
phasized the fact that there are consid- 
erable variations among infants, espe- 
cially those born prematurely, and those 
who are undernourished or sick. It was 
suggested in conclusion that human milk 
which has been considered the food of 
choice for the premature infant for many 
years, is deficient in calcium, phosphorus, 
and protein and has too high a fat con- 
tent for the premature infant. Cow’s 
milk, from which a part of the fat has 
been removed, has been used as the basis 
of mixtures successfully employed in the 
feeding of premature infants. 

In premature infants, the stores of 
vitamin A are smaller than in newborn 


infants and the absorption of the vitamin 
takes place less readily. Henley. Dann. 
and Golden 100 tested the rate of absorp- 
tion of vitamin A in ten premature and 
in ten newborn infants and found that 
four of the premature, and two of the 
mature, infants had poor rates of absorp- 
tion of the vitamin. There was a tend- 
ency for the premature infants to absorb 
fat less well than full-term infants. In a 
group of eightv-nine premature infants 
tested in the third week of life it was 
found that the vitamin A content of 
the plasma varied over a wide range, 
greater than that generally exhibited by 
full-term infants. Those who had re- 
ceived the vitamin as a supplement to 
their diet had higher levels than those 
who had not. In the examination of the 
liver of full-term and premature infants 
who had died, it was found that the full- 
term infants had much greater stores of 
the vitamin than had the premature in- 
fants. They concluded therefore that 
vitamin A was highly essential as a sup- 
plement to the diet of premature infants. 
After the first few weeks of life, the 
vitamin A content of the plasma was 
related more definitely to the intake of 
vitamin A than to the weight of the 
infants. 


NUTRITION 

Norman Kendall, M.D. 


Infant Feeding 

A product consisting of evaporated 
milk containing all necessary vitamin sup- 
plements for adequate growth has been 
prepared by McCollum and Grubb. 101 
The vitamin and mineral content of the 
final product is shown in Table I. The 
evaporated milk is used for the prepara- 
tion of the formula in the usual manner : 


Dilution with water and addition of car- 
bohydrate. 

This product has been fed to a group 
of infants who received only the formula 
and plain bleached cereal, free of supple- 
mentary vitamins. The administration 
of any supplementary vitamins was for- 
bidden. The majority of the infants were 
observed for not less than five months. 



590 


PEDIATRICS 


TABLE I 

Vitamin and Mineral Content of the Test Food 


Ingredient 

Calculated 
Amount Added 

Per Can 

Amount Per Can 
Determined by 
Analysis 

Vitamin A 

1,500 U.S.P. units 
500 U.S.P. units 
1,000 U.S.P. units 

120 mg. 

1,500 micrograms 
: None 

1 None 

10 mg. 
j 2 mg. 

2 mg. 

2,480 U.S.P. units 
500 U.S.P. units 
1,070 micrograms 
86 mg. 

3,600 micrograms 
15.2 micrograms 
3,083 micrograms 

9.3 mg. 

4.4 mg. 

1.23 mg. 

\uf3 rmri T") 

Vitamin Bi 

Vitamin C 

Vitamin B*> 

Biotin 

Pantothenic Acid 

Iron 

Copper 

Manganese 



(McCollum, E. V. and Grubb, W. : Am. J. Dis. Child. 68: 231 (Oct.) 1944.) 


During this period, roentgen and clinical 
studies were obtained. 

The infants thrived ; the weights and 
measurements for the group compared 
favorably with accepted standards. Roent- 
genologic studies failed to reveal rickets 
or scurvy in a single case. Chemical 
studies of the blood for hemoglobin, 
serum calcium, serum phosphorus, serum 
phosphatase, vitamin C, and vitamin A 
were normal. Urine determinations for 
thiamine and riboflavin revealed values 
which were considered within normal 
limits. It is concluded that the test food 
is a suitable complete food for infants 
for at least the first nine months of life 
and that it will support normal growth 
and development and will prevent vita- 
min deficiency. 

Parenteral Feeding— A means for 
the supplying of all essential nutrients 
by the intravenous route has been a 
desired aim for many years. Helfrick 
and Abelson 102 describe the intravenous 
administration of all major food con- 
stituents in adequate quantities to a 
five-month-old infant suffering with con- 
genital megacolon, complicated by maras- 
mus. Theparenteral feeding was designed 
to obtain 58 per cent of the calories from 


carbohydrates, 12 per cent from amino 
acids, and 30 per cent from fat. The 
preparations employed consisted of 150 
cc. of 50 per cent glucose, 150 cc. of 
10 per cent amino acid solution, and 180 
cc. of 10 per cent fat emulsion. The fat 
preparation consisted of olive oil and 
lecithin in a 2:1 ratio suspended in 
water. This material was passed through 
a dairy homogenizer and treated for 
sixty minutes by supersonic irradiation 
so that the fat globules did not exceed 
1 to 2 [x in diameter. A total of 520 
calories was administered daily for five 
days by continuous intravenous drip. No 
food or water was given orally during 
this period. 

Toward the end of the period, the 
baby was more vigorous; the fat pads 
of the cheeks had returned, the ribs were 
less prominent, and the general nutri- 
tional state was much improved. The 
authors are of the opinion that total 
feedings by vein are practical and can 
be utilized as a lifesaving procedure. 

Self-demand Feeding Schedule — 
The self-demand schedule in breast feed- 
ing has become increasingly popular ; 
the advantages given are those of a bet- 
ter psychologic and physiologic relation- 
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ship between mother and infant. Train- 
ham, Pilafian, and Kraft 103 present the 
case history of a pair of twins, breast 
fed according to their own demands. 
During the first few weeks there was 
very little regularity of the feeding inter- 
vals, but after the eighth week a fairly 
regular four-feeding schedule per day 
predominated. One of the twins adopted 
a three-feeding day schedule after the 
twelfth week and the other twin after 
the sixteenth week. Milk from a cup 
was substituted for a breast feeding at 
the thirty-second week of life and the 
twins were completely weaned by nine 
and ten and one-half months of age 
respectively. Supplemental foods were 
introduced into the diet beginning with 
cereal at two months of age. Growth 
and development progressed at the nor- 
mal rate. The authors contend that 
under the regime, both babies seemed to 
feel secure, happy, and contented, and 
there was a minimal amount of crying. 

Simsarian and McLendon 104 provide 
additional data concerning a self-demand 
schedule in infant feeding. In this in- 
stance, the baby was placed in the 
mother's room while still in the hospital. 
During the latter part of the first week 
as many as eleven feedings in twenty- 
four hours were given. By the eighth 
week a six-feeding schedule per twenty- 
four hours was established, fairly regu- 
lar during the daytime but irregular at 
night. The longest period of sleep was 
usually after the 6 or 7 p. m. feeding. 
By the tenth week a fairly regular five- 
feeding-per-day schedule was established. 
The period of observation extended until 
the infant was twelve weeks of age. The 
gain in weight was normal. The authors 
present a plea for placing the infant with 
the mother immediately following birth 
so that a more intimate relationship may 
be established soon after birth. 


Gordon and Levine. 1 "'’ in a review of 
metabolic studies in premature and full- 
term infants, stress the wide variability 
in the requirements of both breast and 
artificially fed infants. 

Water retention averages about 65 
per cent of the total weight gain, irre- 
spective of whether the feeding consists 
of human or cow’s milk. Reduction in 
fluid intake from average levels of ap- 
proximately 170 to 130 gm. per kilogram 
of body weight did not lower the water 
balance or the loss of water through 
feces and skin and lungs. The urinary 
output, however, fell markedly. Nega- 
tive water balances and the development 
of fever resulted when the fluid intakes 
were reduced to 74 to 85 gm. per kilo- 
gram. An assessment of renal function 
in infants reveals that the average clear- 
ance of 15 cc. per square meter per min- 
ute, with a range of from 5 to 24 cc. 
for prematures, is less than the 20 cc. 
found for full-term infants. In both 
instances, the clearances are less than the 
average of 38 cc. reported for older chil- 
dren. Thus, the newborn, either prema- 
ture or full-term, is handicapped in 
respect to renal function. 

Data on the energy exchange of pre- 
mature, normal, and marasmic full-term 
infants are presented in Fig. 6. The 
difference in calories between the dotted 
line representing the normal caloric in- 
take (120 per kilogram) and the height 
of the columns representing the total 
caloric output is the energy quota avail- 
able for growth. It is evident that some 
infants will gain weight, some will re- 
main stationary, and still others will lose 
weight on this fixed intake. The explana- 
tion of the differences in energy expendi- 
ture in the three groups of infants clari- 
fies the need for individualization of 
feeding within each group. The intake 
of 120 calories per kilogram of body 
weight for prematures is usually suffi- 
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cient. The active wiry full-term infant 
may have both higher basal and activity 
requirements than the obese, sluggish 
infant. In addition, hunger and crying 
will further raise the energy require- 
ments for activity, and the caloric intake 
may even become more deficient for 
growth. Satiation of appetite actually 
decreases the caloric output of such an 
infant. The marasmic infant requires 
higher caloric intakes because his basal 


calories per kilogram as fecal fat in one 
third of the observations. Qualitative 
alterations in dietary fat of human milk, 
cow’s milk, and cow’s milk mixtures, in 
which olive oil replaced the butterfat, 
had no effect on the heightened fecal 
loss of fat. Quantitative reduction of 
dietary fat, on the other hand, consist- 
ently led to diminished excretion of fecal 
fat. Premature infants who do not gain 
on cow’s milk mixtures usually fail to 
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Fig. 6 — Approximate energy expenditures of normal, premature, and marasmic infants. 
(Gordon, H. H. and Levine, S. Z. : J. Pediat. 25 : 465 (Dec.) 1944.) 


metabolism per unit of body weight is 
notably higher than the normal infant. 

Studies of fat excretion reveal that 
premature infants absorb fat rather 
poorly in comparison with full-term in- 
fants. Such data are presented in Figs. 
6 and 7. 

The study consisted of forty-eight ob- 
servations on premature infants and ten 
observations on full-term infants. The 
fecal caloric loss was less than ten cal- 
ories per kilogram in only 21 per cent 
of the observations on premature infants 
as against 83 per cent for the observa- 
tions on full-term infants. Moreover, the 
premature infants lost more than 20 


do so because of excessive loss of calories 
as fecal fat. Dietary calories should not 
be increased; dietary fat, rather, should 
be reduced. 

The capacity of premature infants to 
absorb and retain nitrogen is adequate. 
The nitrogen from cow’s milk is ab- 
sorbed as efficiently as that from human 
milk. The evidence suggests that the 
heightened retentions of nitrogen in 
young infants are related to their in- 
creased rate of growth. 

Other metabolic studies revealed that 
human milk failed to meet the calcium, 
phosphorus, and nitrogen requirements 
of the premature infant. Cow’s milk, 
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however, contains sufficient quantities of 
these constituents to cover the increased 
needs of the premature infant. 

Premature infants require relatively 
greater amounts of vitamin A and D 
than do full-term infants and it is rec- 
ommended that ascorbic acid be added 
to the diet of the premature infant 
shortly after birth. The excretion in the 
urine of incompletely oxidized aromatic 
amino acids is prevented by the adminis- 
tration of ascorbic acid. 

Acidosis — According to Darrow, Da- 
Silva, and Stevenson, 106 the feeding 


tion, does not induce acidosis when fed 
to premature infants because of a differ- 
ent electrolyte composition. 

Vitamins — As chocolate milk is often 
employed as a substitute for whole cow's 
milk, an investigation of the vitamin con- 
tent of such a product seems important 
in the present-day field of nutrition. 
Holmes, Jones, Wertz, and Mueller 107 
determined the ascorbic acid, riboflavin, 
and thiamine content of freshly made 
chocolate milk. The average riboflavin 
content of the chocolate milk and of 
whole milk is similar but chocolate milk 
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Fig. 7 — Excretion of fat by young full-term and premature infants. (Gordon, H. H. 
and Levine, S. Z. : J. Pediat. 25 : 465 (Dec.) 1944.) 


of protein milk preparations induces pro- 
found symptoms of acidosis in premature 
infants. Metabolic studies in five pre- 
matures revealed that the acidosis results 
from a retention of chloride and that it 
may be prevented by the addition of 
sodium bicarbonate to the mixture. 
The acidosis was characterized by low 
pH, low bicarbonate, and usually high 
chloride levels in the serum. The reten- 
tion of chloride seems to be related to 
the relative deficit of sodium, which 
makes excretion of chloride difficult. Ap- 
parently the protein milk powders con- 
tain excess chloride in relation to sodium. 
Hi Pro, a dried protein milk prepara- 


contains definitely less ascorbic acid 
and thiamine than does whole milk. This 
study also revealed that chocolate milk 
made with American process cocoa is 
superior, as a source of vitamins, to 
chocolate milk made with Dutch proc- 
ess cocoa. 

The previous studies by Rhoads, Rap- 
oport, Kennedy, and Stokes 108 have 
been extended to include observations 
on 233 children. Of this group followed 
through two years of age, there re- 
mained 208 at three years of age, 153 at 
four years, and 53 at five years of age. 
The children were divided into four 
experimental groups for the purpose Qf 
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determining the adequacy of vitamin D 
in ' irradiated evaporated milk (135 
U.S.P. units per reconstituted quart) 
as compared with accepted dosages of 
cod liver oil. The study also undertook 
to answer the question whether addi- 
tional vitamin A and vitamin B complex 
are necessary or beneficial for satisfac- 
tory progress of the preschool child 
when evaporated milk constitutes the 
entire milk supply in his home diet. The 
study included data of body weight and 
length, head circumference, crown rump 
length, chest breadth and circumference, 
and pelvic breadth. Such developmental 
data as age at standing with support, 
walking alone, and eruption of teeth 
were compiled. Dental examinations to 
determine the incidence of dental caries, 
and psychometic tests were performed. 
Determinations of hemoglobin and serum 
proteins and roentgenologic examina- 
tions of the left wrist were made. 

Group I — Eighty children received 
110 U.S.P. units of vitamin D daily in 
the form of irradiated evaporated milk. 

Group II — Seventy-three children re- 
ceived nonirradiated evaporated milk 
plus three teaspoonfuls of cod liver oil 
daily. (1500 U.S.P. units of vitamin D 
and 15,000 U.S.P. units of vitamin A.) 

Group III — Forty-one children re- 
ceived 110 U.S.P. units of vitamin D 
daily in the form of irradiated evap- 
orated milk plus 10 drops of carotene 
equivalent to approximately 2250 U.S.P. 
units of vitamin A. 

Group IV — Thirty-nine children re- 
ceived 110 units of vitamin D daily in 
the form of irradiated evaporated milk 
plus 10 drops of carotene and one half 
tablespoonful of brewer’s yeast powder 
daily, which furnished approximately 0.5 
mg. thiamine and 0.2 mg. riboflavin. 

The study demonstrated that evapo- 
rated milk was nutritionally adequate as 
a continuous milk food for the growing 


child. The incidence of infections was 
approximately the same for all groups, 
indicating that the administration of 
carotene had no beneficial effect. There 
were no significant differences between 
the various . groups in respect to the 
anthropometric data, indicating no ap- 
parent beneficial effect of the vitamin 
supplements upon the growth process. 
There was no clear-cut evidence of 
benefit on the mental and physical 
growth from the addition of vitamin B 
complex to the diets of the children. 
No instance of marked rickets occurred 
in any of the children but bone changes 
diagnosed on the roentgenogram as mild 
rickets occurred in 13.3 per cent of the 
entire group. In most cases, the roent- 
genologic diagnosis was not confirmed 
by clinical findings. No appreciable dif- 
ference was found in the antirachitic 
effectiveness of 1500 units of vitamin 
D in the form of cod liver oil as com- 
pared to 110 units of vitamin D in 
irradiated evaporated milk. Incidence 
of dental caries in all groups was low 
for the age level studies. The study may 
indicate the importance of a continuous 
source of vitamin D as a factor in reduc- 
ing the incidence of caries. 

Vitamin A — An investigation of the 
absorption, storage, and requirement of 
vitamin A by premature infants was con- 
ducted by Henley, Dann, and Golden. 100 

Employing the standard vitamin A 
absorption test, four of ten premature 
infants showed extremely poor absorp- 
tion of vitamin A during a period of 
five hours. The absorption of vitamin A 
by the other six of the group was within 
normal limits. No infant over twenty- 
one days of age weighing more than 
2300 gm. showed poor absorption. A 
comparable group of mature infants were 
studied and were found to absorb the 
vitamin more efficiently. Apparently 
both age and prematurity influence the 
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efficiency of absorption of vitamin A. 
The retention and excretion of fat were 
also studied and a direct parallelism be- 
tween absorption of fat and absorption 
of vitamin A from the intestinal tract 
was found. 

Levels of vitamin A in the plasma of 
eighty-nine premature infants on ap- 
proximately the twenty-first day of life 
were determined. The mean values for 
forty-four infants who weighed less than 
2000 gm. at birth and for forty-five 
infants whose birth weights were 2000 
gm. or more were 11.4 and 12.3 units, 
respectively. There was a significant 
difference in blood vitamin A levels be- 
tween the infants who received no vita- 
min A concentrate and those who re- 
ceived various vitamin A supplements ; 
the former averaged 8 units and the 
latter 14.7 units. The livers removed at 
autopsy of premature and mature infants 
were assayed for vitamin A. Without 
exception, those of the mature infants 
contained almost twice as much vitamin 
A as those of the premature infants. 

These studies suggest that the admin- 
istration of vitamin A should be started 
early in the life of premature infants 
because they have relatively low’ reserves 
of vitamin A in the liver and are apt to 
absorb dietary fat and vitamin A poorly. 

Vitamin B — Congenital beriberi is an 
extremely rare disorder. A newborn 
infant who was suspected of having con- 
genital beriberi and who promptly im- 
proved upon the administration of large 
doses of thiamine is reported by Van 
Gelder and Darby. 110 The infant be- 
came cyanotic three hours after delivery. 
Examination revealed a hoarse cry, a 
very rapid pulse, and an enlarged area 
of cardiac dulness to percussion. Dur- 
ing the first day of life, the infant suf- 
fered several cyanotic attacks. Convulsive 
movements occurred when the infant was 
thirty hours old. Twelve hours after a sec- 


ond dose of 50 mg. of thiamine hydro- 
chloride was given subcutaneously, dra- 
matic improvement was noticed ; the 
convulsions ceased, the cyanosis disap- 
peared, and food was accepted. Roent- 
genogram of the chest when the infant 
was 18 hours old revealed an enlarged 
heart ; at the age of twelve days, marked 
reduction in size in the heart was no- 
ticed. An electrocardiogram taken four 
days after thiamine therapy had been 
instituted revealed evidence of myocar- 
dial disease; at seven weeks of age, the 
electrocardiogram was normal. Thia- 
mine in 50 mg. doses was administered 
subcutaneously even- eight hours for 
twelve days. Investigation of the diet 
of the mother revealed that the food 
consumed during her last trimester of 
pregnancy was grossly deficient in thia- 
mine. Laboratory data obtained during 
the postpartum period indicated a state 
of thiamine deficiency in the mother. 
The authors are of the opinion that an 
infant presenting extreme tachycardia 
and enlarged heart should be treated 
with large doses of thiamine hydrochlo- 
ride as a therapeutic test. No untoward 
effects of the large doses of thiamine 
were noticed in this instance. 

Vitamin D — Dunham and Thomas 111 
studied a group of ten children who in 
early childhood had shown evidence of 
severe rickets with a view to determine 
the effect of early rickets on skeletal 
development. 

Five children of the group had ra- 
chitic pelves in adolescence. Three with 
rachitic pelves were more than four 
years of age when active rickets was 
diagnosed in contrast to the fact that 
four of the children whose pelves were 
normal were less than three years of 
age when active rickets was diagnosed. 
Apparently, the later active rickets is 
present, the greater is the chance that 
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the pelvis will show rachitic deformities 
in adolescence. All of the ten children 
had some deformity of the lower ex- 
tremities during adolescence. Knock- 
knees were associated more often with 
rachitic deformities of the pelvis than 
were bowlegs. Evidence is presented 
which suggests that if knock-knees were 


present in early childhood the pelvis in 
adolescence is more likely to show the 
deformities of rickets than if bowlegs 
were present in early childhood. High 
ratios of sitting height to standing height 
were found for all but one of the chil- 
dren, indicating retardation of growth 
of the lower extremities. 


PARASITIC DISEASES 

Nina A. Anderson, M.D. 


In a survey designed to study the 
incidence of intestinal parasitic infesta- 
tion, Brown 112 demonstrated 646 spe- 
cific parasites in 512 children between 
the ages of six weeks and twelve years. 
The percentage frequency with which 
the different parasites were found was : 
Entamoeba histolytica, 8.0; Entamoeba 
coli, 35.2; Endolimax nana, 30.5; Di- 
entamoeba fragilis, 3.9; Iodamoeba 
buetschlii, 1.4; Giardia lamblia, 32.2; 
Chilomastix mesnili, 5.1; Retortamonas 
intestinalis, 2.3; Trichomonas hominis, 
1.4; Ascaris lumbricoides, 0.6; Entero- 
bius vermicularis, 4.1 ; Trichuris tri- 
chiura, 0.4, and Taenia sp., 1.2. 

In a correlation of symptomatology 
with enterozoic parasitism in 345 chil- 
dren, Brown 113 found specific symptoms 
of only 7.7 per cent of the surveyed 
parasites. Seven of the forty-one chil- 
dren with E. histolytica had acute mod- 
erately severe, nonfulminating dysen- 
tery, their stools containing microscopic 
blood. Each child had intermittent con- 
stipation and diarrhea, tenesmus, and 
malnutrition. There was generalized ab- 
dominal tenderness which was accen- 
tuated over the right iliac fossa. Eleven 
children had a history of chronic recur- 
rent diarrhea ; nine of them were under- 
weight. Twenty-three were carriers with- 
out symptomatology, and thirty-four had 


symptomatology not directly ascribable 
to parasitism. Emetine, carbarsone, or 
both, gave satisfactory clinical results. 

E. coli, E. nana, D. fragilis, and I. 
buetschlii were rarely responsible for 
symptoms, although there was gastro- 
enteritis in cases with hyperparasitism. 

Of the 165 patients with G. lamblia, 
15 had acute generalized abdominal 
aches and pains, intermittent mild diar- 
rhea, or constipation. Three had stools 
containing excess mucus and detectable 
blood. All of the 15 patients were irri- 
table, inattentive, and had moderate 
flatulence. Only one had significant 
hyperparasitism. Appropriate dosages of 
atabrine relieved the acute symptoms 
and removed or decreased the number 
of G. lamblia. 

Two of the three children with A. lum- 
bricoides had generalized abdominal 
aches and tenderness with episodes of 
rather colicky epigastric pain and had 
moderate malnutrition. Caprokol (hex- 
ylresorcinol) relieved the symptoms. 

Twenty of the twenty-one patients with 
enterobiasis had pruritus ani with dis- 
turbed sleep, irritability, and inattentive- 
ness. They responded to appropriate 
doses of gentian violet and protection 
from reinfection from contaminated fin- 
gers. 
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The two children with T. trichiura 
had excessive mucus in the stools, a 
tender colon, periodic diarrhea, anemia, 
and malnutrition. Caprokol relieved 
the symptoms. 

Four of the six patients with teniasis 
had flatulence, intermittent constipation 
and diarrhea, abdominal tenderness, er- 
ratic appetite, and malnutrition. The 
fifth was malnourished and the sixth pa- 
tient had symptoms referable only to a 
nasopharyngitis. Male fern was effica- 
cious in the treatment of all of these 
cases. 

Acute gastroenteritis was present in 
only 0.9 per cent of the parasitized cases 
as compared with 41.3 per cent of the 
nonparasitized which were studied. Acute 
and recurring upper respiratory infec- 
tions were more frequent in parasitized 
children. 

Ancylostomiasis 

Miller, Einhorn, and Whittier 114 have 
observed seventy-one patients with un- 
mixed ancylostomiasis, all of whom came 
to the hospital with other diseases and 
the helminth infection was discovered by 
routine examination of the stool. Even 
in the anemic patients, no subjective 
symptoms were noted until the anemia 
reached such a degree that critical heart 
failure supervened. The leukocytosis, 
when present, was accounted for by 
associated unrelated infections; the dif- 
ferential leukocyte count was normal. 
Hexylresorcinol was considered a good 
ankylostomacide and somewhat less toxic 
than tetrachlorethylene. In some in- 
stances, both drugs were used with most 
satisfactory response. Oil of cheno- 
podium was less satisfactory. Iron and 
blood transfusions were needed to 
combat anemia. 

Ascaris Lumbricoides 

In a clinical survey of 125 cases of 
ascariasis in children in Panama, Ein- 


horn. Miller, and Whittier 11 ' 1 found a 
relatively high frequency in early life, 
with 52.8 per cent of the cases occur- 
ring in children under the age of four 
years. Most of the patients came to the 
hospital for diagnosis and treatment of 
other diseases, of which malaria and 
secondly respiratory infection were the 
most frequent. The most frequent symp- 
toms of ascariasis were the passing of 
worms by bowel and vomiting. Abdom- 
inal pain, anorexia, diarrhea, and mal- 
nutrition were encountered less fre- 
quently. Disturbances of the central 
nervous system were seen infrequently ; 
convulsions occurred in six patients, in 
four of whom there was no disease other 
than ascariasis. Among a total of thirty- 
five appendectomies performed during 
the period of the study, none of the 
appendices contained ascarides. The 
hemoglobin level and the erythrocyte 
count did not differ materially from 
those of the control group. Deviations 
from the normal leukocyte count were 
caused by unrelated coexisting diseases. 
Eosinophilia did not occur frequently. 

Oil of chenopodium was given to 
eight patients, the doses varying with 
the age of the patient. Magnesium ci- 
trate was administered at 11 a. m. on 
the day before treatment was to begin. 
Breakfast was withheld on the follow- 
ing day and the drug was given at 6 
a. m. and was followed in two hours by 
a second dose of the purgative. Food 
was withheld until after brisk catharsis 
had occurred. Vomiting occurred in four 
patients, intestinal cramps in two pa- 
tients, and prostration in two patients. 
In two patients infection persisted and 
was treated with another drug. 

Tetrachlorethylene was used for 
fifteen patients in doses of 0.18 cc. 
(3 minims) per year of age of the pa- 
tient. Magnesium citrate was given 
the night before treatment was to begin, 
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breakfast was withheld the following 
morning, and the measured amount of 
vermifuge administered under a layer 
fa full dose) of solution of' magnesium 
citrate. The untoward symptoms were 
vomiting, abdominal cramps, and pros- 
tration. On this schedule, tetrachlor- 
ethvlene was not effective in eradicating 
the infestation. 

Hexylresorcinol w r as used for ninety- 
eight patients and seemed to be the 
safest, the most efficient, and the easiest 
to administer. The doses w r ere 0.1 gm. 
per year of apparent age with a maxi- 
mum dose of 1 gm. A preliminary laxa- 
tive of magnesium citrate was adminis- 
tered at noon on the day preceding the 
beginning of the treatment. A light eve- 
ning meal was given. On the following 
morning breakfast was withheld, at 6 
A m. the correct number of capsules 
were given as one dose, and magnesium 
citrate was given twenty-four hours 
afterward. If severe infection was pres- 
ent, an enema was given in addition to 
the second dose of citrate. The capsules 
were either swallowed whole with water 
or inserted directly into the esophagus 
by the physician. Aside from infre- 
quent vomiting, no serious toxic symp- 
toms were observed. To eleven patients, 
two courses, and to two patients three 
courses of hexylresorcinol were admin- 
istered before the stools became negative 
for ova. 

Treatment of the source of the in- 
fection as well as of the patient is nec- 
essary, and prevention of the disease 
cannot be accomplished until sanitary 
disposal of feces has been provided. 

Dientamoeba Fragilis 

From studies on the incidence and 
the possible pathogenicity of Dientamoeba 
fragilis, Knoll and Howell 116 concluded 
that this ameba is pathogenic for man. 
Soft unformed stools with much undi- 


gested food frequently contained D. fra- 
gilis, and stools containing this parasite 
were greenish brown in color and had a 
characteristic foul odor. In direct smears 
D. fragilis appeared as a small ameba 
with one or two nuclei and clear trans- 
parent cytoplasm. There were variations 
in size and the ameba were more actively 
•motile in culture than in direct prepara- 
tion. They were easily recognized in 
saline preparations from fresh liquid 
stools or from a culture of infected 
stools, and they grew readily on all 
ordinary media used for other ameba. 
The incidence was approximately the 
same in males and in females. Many 
of the patients had no clinical manifes- 
tations, and others complained of such 
symptoms as headache, nausea, loss of 
appetite, abdominal pain, gas, alternating 
diarrhea and constipation, and malaise. 
There was a gradation of symptoms up 
to acute gastrointestinal attacks that sim- 
ulated severe infection with E. histo- 
lytica. Clinical symptoms of persons 
harboring D. fragilis as the only parasite 
improved quickly after the administra- 
tion of carbarsone, which also cleared 
the stools of the ameba. 

Enter obius Vermicularis 

In a survey of 200 consecutive cases 
of oxyuriasis in children in the Canal 
Zone, Miller and Einhorn 117 noted a 
low incidence of the infection in infants 
under two years of age. There was 
equal sex distribution in this series. 
Almost all of the hospitalized patients 
had disease unrelated to oxyuriasis and 
75 per cent, of them were free from 
subjective symptoms attributable to the 
oxyuriasis ; in the group from the out- 
patient clinic, oxyuriasis was often the 
only disease present and symptoms were 
encountered in 50 per cent of the group. 
The symptoms which were encountered 
included : 
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TABLE II 


Percentage of Patients 
Group I* Group 2> 


Local symptoms and signs : 

Worms on anal region 13 59 

Pruritis ani and associated sensations . f) 17 

Vaginitis, nonspecific 1 1 

Symptoms secondary to local discomfort : 

Wakefulness at nights 1 7 

Enuresis U 3 

Burning on urination 1 0 

Nocturia 0 1 

Pain in groin caused by inguinal adenitis secondary to vulvovaginitis 1 II 

“Nervous” symptoms probably secondary to disturbed sleep and general 
discomfort : 

Anorexia 6 7 

Failure to gain weight 6 1 

Irritability, fretfulness, restlessness 3 3 

Lethargy 2 1 

Grimacing, facial tics 1 1 

Thumb sucking 0 1 

Gritting of teeth 0 1 

Headache 0 1 

Gastrointestinal symptoms probably due to irritation by enterobii 
within the gastrointestinal tract : 

Abdominal pain 11 13 

Nausea and vomiting 3 4 

Diarrhea 3 1 


* Group 1 — Patients from hospital wards, 
t Group 2 — Patients from the outpatient clinic. 

(Miller, J. F. and Einhorn, N. H. : Am. J. Dis. Child. 68: 376 (Dec.) 1944.) 


There was not a single instance of 
convulsions encountered in this series 
and the authors felt that, in the absence 
of irrefutable proof, pinworms should 
not be considered a cause of convulsions 
in children. Enterobii can cause inflam- 
mation in the appendix, but there was 
no evidence that pinworms alone could 
cause the suppurative form of the dis- 
ease. Malnutrition, anemia, and allergic 
manifestations did not occur with un- 
warranted frequency. 

The diagnosis was established in most 
instances by seeing worms on the peri- 
anal region or by collecting them or their 
ova on a cellophane tip. Examination 


of stools or of stool concentrates was 
not of as much value. 

There are no significant differences in 
hemoglobin level and erythrocyte counts 
between the children with oxyuriasis 
and a control group. Deviations in the 
leukocyte counts were caused by un- 
related coexisting disease. Eosinophilia 
was not frequently encountered. 

Gentian violet appeared to be the 
best of the methods of treatment. Its 
use is limited, however, to the children 
old enough to swallow the capsule in- 
tact, and occasionally there is intoler- 
ance manifest by vomiting. Enteric- 
coated capsules were used, in doses of 
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from 0.015 gm. (0.25 grain) to 0.06 gm. 
(1 grain) three times a day twenty 
minutes before each meal for two periods 
of eight days each, interrupted by a rest 
period of seven days. 

Quassia enemas relieved the symp- 
toms, but they did not always cure the 
infection, and they were troublesome for 
the mother. Rectal injections of 60 to 
90 cc. (2 to 3 ounces) of a strong infu- 
sion of quassia chips were given, fol- 
lowed in twenty minutes by a soapsuds 
enema. This routine was repeated on 
alternate days for two months. 

In their experience, tetrachl or eth- 
ylene was of no value when adminis- 
tered as a single dose, preceded the night 
before by a preparatory purgative of 
magnesium citrate. The tetrachloreth- 
ylene was administered at 8 a. m. with 
another dose of magnesium citrate, food 
being withheld until supper. 

With each type of treatment, specific 


instructions regarding prevention of self- 
reinfection were given : Fingernails were 
to be cut and ammoniated mercury oint- 
ment was applied to the fingers and to 
the anal region twice daily. 

Trichuris Trichiura 

In a survey in Panama, Getz 118 found 
that 7.6 per cent of the group studied 
were infected with Trichuris trichiura 
as a single parasite or in combination with 
other intestinal parasites. Although the 
general impression is that this is a rela- 
tively harmless parasite, serious symp- 
toms and physical signs may result. Four 
patients with massive infections of 
T. trichiura died. Three of them had 
prolonged diarrhea. All four of them 
had emaciation, fever, abdominal dis- 
tention, anemia, and cardiac dilatation. 
In one case there was prolapse of the 
rectum. One of the patients had acute 
hemorrhagic nephritis. 


PERTUSSIS 

Richard E. Wolf, M.D. 


Sako, Treuting, Witt, and Nicha- 
min 119 undertook a study of the reaction 
of young infants three months of age 
or younger to parenteral injection of 
alum-precipitated pertussis vaccine. The 
material used contained forty billion ba- 
cilli per cubic centimeter. The alum- 
precipitated vaccine was given in dosage 
of 0.2 cc. for the first injection, 0.3 cc. 
for the second injection, and 0.5 cc. for 
the third injection for a total of 1 cc. 
No interval between injection is speci- 
fied. The data showed that these young 
infants tolerated the injections well. The 
incidence of local reaction was 8.6 per 
cent of 6600 injections. Abscess forma- 
tion occurred in 0.6 per cent. These ab- 
scesses were sterile and not associated 


with a febrile reaction or discomfort. 
Seventy-four per cent of the local re- 
actions were mild and characterized by 
local redness and induration up to 2.5 
cm. in diameter. Only 1.8 per cent were 
severe, characterized by induration and 
redness greater than 5 cm. in diameter. 
Local reactions followed the second and 
third injections more frequently than the 
first injection. Systemic reactions were 
reported following 467 (7.1 per cent) of 
6600 injections; 3.4 per cent of these 
were severe and 77.5 per cent were mild. 
A peculiar paroxysmal cough, resem- 
bling that of pertussis, occurred with 
sufficient frequency to be considered re- 
lated to inoculation. It began shortly 
after injection and disappeared rapidly. 
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Data on the immunologic response of 
these young infants as measured by ag- 
glutination tests were collected. The 
rapid agglutination test (Lilly) was used 
throughout this study. The greatest 
number of positive reactions was found 
between the third and fourth month 
after completion of the immunization. 
Twenty-four months after completion of 
the injections, 63 per cent of infants 
tested still gave positive reactions. Sev- 
enty-five per cent of these very young 
infants exhibited antibody response as 
measured by the test. 

The authors conclude that it is a safe 
as well as a practical procedure to begin 
immunization against pertussis in the 
early months of life instead of waiting 
until after the seventh month as has 
been customary. In this way infants 
may receive protection against the dis- 
ease during the age period when the 
mortality rate is highest. 

Turnbull 120 proposes the hypothesis 
of synergy of two antigens to explain 
the improved immunization response he 
noted when alum-precipitated diphtheria 
toxoid was given to children exposed to 
pertussis. He suggests that diphtheria 
toxoid be given during the incubation 
period and repeated at weekly intervals. 
In sixty-one children exposed to whoop- 
ing cough and inoculated with alum- 
precipitated diphtheria toxoid occur- 
rence of pertussis was prevented. 

Silverthorne, Zacks and Jenkins 121 
report on experience gained from exam- 
ining eighty-seven children for the pres- 
ence of H. pertussis by means of (1) 
direct smear of nasal mucus, (2) cul- 
ture of nasal mucus, and (3) cough 
plate culture. 

Smears and cultures of nasal mucus 
were taken by means of a sterile rubber 
catheter inserted into the patient’s nos- 
tril. A 20-cc. syringe was attached to 
the end of the rubber catheter and suc- 


tion applied. After obtaining nasal mu- 
cus in this way, the rubber tubing was 
returned to a sterile test tube. A cul- 
ture was then made on Bordet medium 
and incubated two to four days. From 
the nasal mucus, direct smears were 
made on glass slides and examined 
microscopically after staining by Gram's 
method. The cough plates were taken 
in triplicate and incubated two to five 
days. 

Of the fifty-four cases of whooping 
cough examined, twenty-three cultures 
of nasal mucus were positive (42 per 
cent) and thirty-one were negative. Of 
the fifty-four cases of whooping cough, 
thirty cough plate cultures were positive 
(55 per cent) and twenty-four were 
negative. Of the fifty-four children who 
had clinical whooping cough, forty-four 
showed the presence of gram-negative 
bacilli in a direct film of nasal mucus 
(SO per cent). 

The authors felt that direct smears of 
nasal mucus early in the disease are 
helpful in obtaining preliminary evidence 
in diagnosis of whooping cough. Cough 
plate cultures were superior to nasal 
mucus cultures. 

Silverthorne 122 reports that diagnostic 
methods are reliable in pertussis. Con- 
trary to the opinion of others, Silver- 
thorne showed that cough plates were 
as reliable in the 0- to 2-year age group 
as in the 2- to 14-year group. Results 
of direct smears of nasal mucus from 
patients suspected of having pertussis 
are fairly reliable. Of fifty-four chil- 
dren with pertussis, forty-four showed 
the organism in direct smear of nasal 
mucus. Cough plates have been positive 
in as high as 94 per cent in the author’s 
series. 

Silverthorne recognized the value of 
vaccine made from culture of Hemo- 
philus pertussis in phase I but he was 
anxious to prove that this vaccine is 
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actually antigenic. He found that when 
mice were injected intraperitoneally with 
Hemophilus pertussis in 5 per cent 
hog's gastric mucin, 84 per cent died 
as compared with 18 per cent deaths 
in mice injected with Hemophilus per- 
tussis suspended in broth. This experi- 
ment furnished the author with a method 
of testing virulence of various pertussis 
vaccines. It has been demonstrated that 
immune sera produced by the injection 
of human beings and rabbits with phase 
I strains of Hemophilus pertussis pro- 
tect mice against a fatal septicemia. 

The author feels that there is a very 
definite place for the use of immune 
serum in immediate prophylaxis and 
treatment. He reports results obtained 
by the use of immune pertussis rabbit 
serum during an outbreak of pertussis 
in a convalescent home in Toronto. Al- 
ternate contacts were given the serum 
and there were no cases of pertussis in 
the group of ten. In a control group 
of eleven, there were three cases of 
pertussis. 

Silverthorne sees no evidence that 
pertussis is a “toxin-antitoxin disease.” 
He also feels that any skin test using 
pertussis toxin is not reliable in deter- 
mining immunity or susceptibility. 

Hemophilus pertussis was isolated in 
culture material obtained in one of three 
methods from forty out of fifty-three 
patients by Bullowa, Buxbaum, and 
Scheinblum. 123 The three methods were 
cough plate, nasopharyngeal swab, and 
laryngeal suction; 87.5 per cent had 
positive cultures from nasopharyngeal 
swabs, 55 per cent by laryngeal suction, 
and 50 per cent by cough plates. 

Fifty patients were tested for the 
presence of circulating agglutinins. Only 
14 per cent of the patients showed the 
presence of agglutinins. 

Thus there was little correlation be- 
tween the results of the cultures and 


the agglutination tests. Of the thirty- 
eight patients tested who had positive 
cultures, only nine showed agglutinins. 

Scheinblum and Bullowa 124 report on 
the treatment of pertussis in twenty- 
three patients using lyophile hyper- 
immune human pertussis serum. Only 
critically ill children were treated and 
serum was administered intramuscularly. 
Most of the patients received three 20-cc. 
doses, each dose dissolved in 10 cc. ster- 
ile distilled water. 

Twelve of the patients treated were 
under three months of age and 75 per 
cent of these infants had a good re- 
sponse. There were no deaths in this 
group. 

The agglutinin titers were determined 
before treatment and in no instance 
were there any agglutinins in the blood. 
Following therapy with hyperimmune 
human serum , at varying intervals, the 
agglutinin titers varied from 1:40 to 
1:1600. 

It was found that the lymphocytosis 
of the blood was suppressed following 
administration of serum. 

The results in this small series showed 
that eighteen of the twenty-three pa- 
tients treated (78.1 per cent) had good 
or moderately good response to therapy. 
In the one to three months’ age group, 
eleven of the twelve patients had good 
or moderately good response. 

Lapin 125 reports on the use of a 
tenfold concentrated globulin fraction 
of human hyperimmune pertussis 
serum. This material was used in pro- 
phylaxis of ten contacts to whooping 
cough. These contacts were between the 
ages of four months and thirteen years. 
In each case the contact was intimate, 
an infecting sibling, and the prophylactic 
injection was given before the infecting 
sibling had reached the paroxysmal 
stage. The dosage employed was two 
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injections of 2.5 cc. of the globulin frac- 
tion given at two-day intervals. There 
were no local or general reactions. Of 
the ten contacts, seven were completely 
protected and three developed a mild 
type of paroxysmal cough. 

This material was also used in the 
treatment of twenty-five patients with 
whooping cough ranging in age from 
four months to thirty-one years of age. 
Two of these patients were under six 
months and twelve were from one to 


five years. Eleven showed marked im- 
provement after from one to five injec- 
tions of 2.5 cc. of the globulin fraction. 
Seven patients showed moderate im- 
provement and seven showed no im- 
provement. 

Thus, in the prophylaxis of contacts, 
70 per cent of ten intimate, familial, 
sibling susceptibles were protected. In 
the treatment of active whooping cough, 
44 per cent of twenty-five cases showed 
marked improvement. 


POISONING IN CHILDREN 

Nina A. Anderson, M.D. 


Aniline Dye 

Unexpected and pronounced cyanosis 
and dyspnea were the principal symp- 
toms which Graubarth, Bloom, Coleman, 
and Solomon 126 observed among seven- 
teen infants who had aniline dye poison- 
ing. Diapers stamped with ink contain- 
ing aniline dye were accidentally sent 
to the nursery and used without first 
having been laundered and sterilized. 
The infants absorbed the aniline through 
the skin of the buttocks. Other symptoms 
included anorexia, irritability, weak cry, 
vomiting, loose stools, distention, hema- 
turia, jaundice, and enlargement of the 
spleen. Transfusions of whole blood 
or of red cells suspended in saline solu- 
tion, removal of the source of poison- 
ing, and fresh air were the important 
therapeutic measures. Methylene blue 
(5 cc. [34 grain], in each of the feedings 
every three hours for two days) and 
oxygen with 5 per cent carbon dioxide 
were also used. Thirteen of the infants 
recovered, and four died from unrelated 
causes. There were no reports of re- 
fractory anemia or of persistent cerebral 
damage. 


Hair Lacquer 

Dermatitis presumably resulting from 
hair lacquer used by the mother has 
been reported in two infants less than a 
year of age. Plotz 127 states that the 
effect of the synthetic resins, combina- 
tions of rosin and maleic anhydride, 
which have been substituted for the 
unobtainable shellac, is enhanced by the 
extremely high or extremely low pH 
of the finished commercial product. 

Salicylates 

Death resulting from the administra- 
tion of relatively large doses of acetyl- 
salicylic acid to a four-year-old child 
has been reported by Ashworth and 
McKemie. 128 The child had hyperpnea, 
hyperpyrexia, and convulsions following 
the ingestion of four doses of 0.17 gm. 
of acetylsalicylic acid at four-hour inter- 
vals. The autopsy showed degenerative 
changes in the liver, hyperemia, and 
multiple petechial hemorrhages, and it 
was believed that these changes were 
due to capillary damage and hypopro- 
thrombinemia produced by the salicylate. 
This report lends additional evidence for 
the need of the administration of vitamin 
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K when large doses of salicylates are 
employed. 

Troll and Menten 129 have reported 
four instances of salicylate poisoning. 
Two occurred in children who were 
treated with acetylsalicylic acid, another 
accidentally swallowed oil of winter- 
green, the fourth received salicylate ther- 
apy for a long time in the hospital and 
later an unknown amount in his own 
home. The symptoms included extreme 
dyspnea, irritability, restlessness, nausea 
and vomiting, dehydration, and even- 
tually disorientation, paralysis, coma, 
and death in three instances. Hyperpnea 
was the first outstanding symptom pre- 
sumed to result from central stimulation 
with the salicylate acting directly on 
capillary endothelium, thus increasing 
its permeability and allowing greater 
diffusion of the drug. The pathologic 
findings were generalized petechial hem- 
orrhages in supportive tissues and serous 
surfaces, cloudy swelling and fatty de- 
generation of the kidneys and the liver, 
and congestion of parenchymatous or- 
gans. Hydration appeared to be the 
most important part of the therapy. Re- 
covery in one instance occurred after 
withdrawal of the drug and prompt in- 
stitution of hydration. An obvious effect 
of hydration is dilution of the salicylate. 
When the patient has taken a single 
large dose of salicylate, gastric lavage 
is indicated; but if there has been no 
treatment until hyperpnea has developed, 
absorption has progressed too far for 
lavage to be effective. 

The possibility of poisoning when 
large doses of salicylates are employed 
in the treatment of rheumatic fever is 
emphasized by the report of Fashena 
and Walker. 130 A nine-year-old Negro 
boy was given 6 gm. of sodium salicylate 
orally per day for a period of four days 
for the treatment of acute rheumatic 
fever. Subsequently a larger dosage 


(8 gm. per day) was responsible for 
hyperpnea, nausea, and vomiting, fol- 
lowed by disorientation and hallucina- 
tions. The bleeding time was 5 min- 
utes 30 seconds, the clotting time 10 
minutes, and the prothrombin time was 
more than five times the normal. The 
carbon dioxide combining power was 
33 volume per cent, and the urinary 
pH was five. The Gerhardt test gave 
a deep purple color characteristic for 
salicylates. There was albuminuria, and 
many white cells and finely granular 
casts were found in the urine. Recovery 
from the hypoprothrombinemia and the 
hyperpnea was rapid when synthetic 
vitamin K was administered and the 
salicylate therapy was stopped. 

Experimental studies on six hospital- 
ized children ranging in age from six to 
eleven years showed that doses as high 
as 0.2 and 0.22 gm. of sodium salicylate 
per kilogram of body weight were needed 
in order to achieve blood salicyl levels 
of 350 micrograms per cubic centimeter. 
After twenty-four hours on this dosage, 
the amount given could be reduced to 
0.15 and 0.17 gm., respectively, without 
subsequent diminution in the blood sal- 
icyl level These authors recommend 
that the Coburn treatment for rheu- 
matic fever be controlled by repeated 
estimations of the blood salicyl level in 
order to attain maximum therapeutic 
effectiveness with minimum doses of the 
drug. Since moderate as well as large 
doses of sodium salicylate regularly in- 
duce hypoprothrombinemia, large doses 
of vitamin K are indicated to prevent 
the development or to hasten the correc- 
tion of prothrombin deficiency. These 
authors also feel that the hyperpnea is 
the result of central stimulation by the 
salicyl radical. The severe hyperpnea 
of salicylate intoxication may be unasso- 
ciated with ketosis and out of proportion 
to the bicarbonate deficit. 
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POLIOMYELITIS 

Richard E. Wolf. M.D. 


Boines 131 reports on twenty-one cases 
of poliomyelitis receiving treatment with 
the Kenny technic ( modified) and 
prostigmine. The author’s modification 
of the Kenny technic consisted of the 
elimination of the hot packs and the 
substitution of prostigmine. Using this 
drug, the burdensome hot packs could 
be dispensed with and the relief of spasm 
was even more marked. 

One of the most encouraging effects 
of prostigmine was on the old. chronic 
cases of poliomyelitis. A number of such 
cases were studied over a period of 
many months and found to* make good 
responses to prostigmine. 

The author states that in the future 
he plans to treat the majority of patients 
at home, using the modified Kenny tech- 
nic with prostigmine. Muscle reeduca- 
tion and exercise are valuable adjuncts 
to drug therapy. 

One-half mg. prostigmine methyl- 
sulfate, four times a day subcutaneously 
in addition to 15 to 30 mg. prostigmine 
bromide orally three or four times a 
day over a period of 10 to 12 days, is 
the recommended dosage. 

Lucchesi and LaBoccetta 182 reviewed 
the experience with poliomyelitis in the 
Philadelphia Hospital for Contagious 
Diseases for the years 1937 to 1942 
inclusive. Four hundred thirty-two pa- 
tients were admitted with the disease 
during this period. Careful analysis of 
the case material was made to determine 
the relationship of tonsils and adenoids 
to the type of poliomyelitis. The authors 
found that tonsils and adenoids were 
absent in a significantly high percentage 
of patients who had bulbar or bulbo- 
spinal poliomyelitis. There were nine- 
teen patients under six years of age who 
had had their tonsils and adenoids re- 


moved, and eight of these children i 41 
per cent) had bulbar involvement. Of 
361 patients, also under six years of age 
but who had not had adenotonsillectomy, 
only 13 (8.1 per cent) had bulbar 
involvement. There were 18 deaths in 
the whole series of cases and, of these, 
14 (78 per cent) had had adenotonsil- 
lectomy. 

Over 76 per cent of the patients with 
bulbar poliomyelitis and 61 per cent of 
those with bulbospinal poliomyelitis had 
had adenotonsillectomy, while only 30.9 
per cent of the patients with only spinal 
involvement had had their tonsils and 
adenoids removed. Xonparalytic polio- 
myelitis occurred in about equal propor- 
tions of the adenotonsillectomized and 
the nonadenotonsillectomized patients. 

The authors believe that a positive 
correlation exists between absence of 
pharyngeal lymphoid tissue and involve- 
ment of the higher centers in poliomye- 
litis. The}* stress the fact that adeno- 
tonsillectomy need not occur within the 
incubation period of the disease in order 
to have an effect on the type of disease. 
It is inferred that Waldeyer’s ring of 
lymphoid tissue inhibits the passage of 
the virus through the pharynx. 

Perhaps by leaving tonsils and ade- 
noids in place, the incidence of bulbar 
poliomyelitis may be reduced. If this is 
true, indiscriminate removal of tonsils 
and adenoids should not take place, espe- 
cially in children living in communities 
having annual outbreaks of poliomyelitis. 

Based on his own experience in insti- 
tutional physical therapy, especially in 
poliomyelitis, Snow 133 presents his con- 
cepts of modem treatment of polio- 
myelitis. For convenience he divides the 
treatment into four stages : 
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1. Expectant or Acute Stage — 
During this stage, most attention will 
be directed toward establishing the diag- 
nosis and evaluating the extent of the dis- 
ease. Treatment will be largely sympto- 
matic. This will include strict individual 
precautions, keeping the pharynx clear in 
bulbar cases, administration of fluids and 
carbohydrate to prevent dehydration and 
ketosis, oxygen if indicated, respirator 
when needed, tracheotomy upon indica- 
tion, bolsters or small pillows to relieve 
muscle strain and to prevent stretch re- 
flex irritation, and hot fomentations as 
pain and muscle tension indicate. 

2. The Subacute Stage — Treatment 
is now directed toward the production 
of improvement, maintenance of nutri- 
tion, and the prevention of deformities. 
This treatment belongs to the field of 
physical therapy. Care should be taken 
to prevent contracture. The patient is 
kept flat in bed. The feet should be 
supported against a footboard. All polio- 
myelitis patients should be turned in bed 
several times daily. Occasionally, pos- 
terior molded shells to support the foot 
in dorsiflexion at all times except during 
periods of hot packs are helpful in pre- 
venting contracture in the extensor calf 
muscles. In deltoid and trapezius paral- 
ysis, the use of a sling to support the 
shoulder as soon as the patient is placed 
in the semiupright position is advisable. 
In the subacute stage, hot packs, as ap- 
plied by Sister Kenny, are effective in 
producing relaxation of muscle tension. 
Furthermore, the warmth helps to main- 
tain the nutrition of skin and muscles. 

3. The convalescent stage is marked 
by progressive reeducation of muscles. 
Support may be offered by means of non- 
surgical orthopedic aids as wedges, shoes, 
and braces. Usually hot packs may be 
dispensed with at this stage inasmuch as 
the stretch reflex is no longer present. 
Hot packing of patients is hard labor and 


expensive and should not be continued 
past its period of usefulness. Tendon 
stimulation by passive motion of a joint 
is helpful in the reeducation of muscles. 
Such muscle reeducation should be pro- 
gressive and, as soon as muscle tension 
will permit, the patient should be allowed 
gradual increased activity. Weak mus- 
cles should be supported by light braces. 
Fatigue of muscles should be avoided. 

4. The Residual Stage — Here or- 
thopedic surgery offers the greatest 
chance for continued improvement. Sta- 
bilizing operation, muscle and fascial 
transplants will do much to lessen needs 
for crutches and braces. 

Weaver 134 reports on eleven experi- 
ments designed to test the effects of vita- 
min B complex-free diets, of partial inani- 
tion, and of sex on the susceptibility of 
cotton rats to the virus of poliomyelitis. 

Results of this work yield no evidence 
to indicate that vitamin B complex-free 
diets, partial inanition, or sex signifi- 
cantly affect the susceptibility of cotton 
rats to the virus of poliomyelitis. 

Thus these results would tend to dis- 
count former theory that the virus of 
poliomyelitis is a biochemical by-product 
of vitamin B deficiency and that polio- 
myelitis is a fulminant form of beriberi. 

The pathologic changes in posterior as 
well as anterior area of the spinal cord 
are well recognized in poliomyelitis. How- 
ever, sensation seems uninvolved after the 
first attack of pain, according to Frohring, 
Kohn, Bosma, and Toomey. 135 In order 
to test sensation more accurately, a palles- 
thesiometer has been used. By means of 
this instrument, minor changes in vibra- 
tory sensibility are detectable. These 
changes have not been demonstrated in 
poliomyelitis despite the obvious patho- 
logic changes in the posterior part of the 
cord and in sensory ganglions. 

Although it is an accepted fact that 
many patients with acute poliomyelitis 
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excrete virus in their stool, little has 
been known of the duration of this excre- 
tion beyond the first four weeks of the 
disease. Horstmann, Ward and Mel- 
nick 130 undertook to study the average 
duration of excretion of virus in stools 
of patients following acute infection. 
Sixty patients admitted to the Xew 
Haven Hospital were studied. Imma- 
ture rhesus monkeys were used as test 
animals. Their results showed that 50 to 
60 per cent of the patients were found to 
excrete virus in the first four weeks of the 
disease. At five to six weeks only 27 per 
cent of the specimens tested were still 
positive and at eight weeks only 12.5 per 
cent of the specimens were positive. 

The authors conclude that the preva- 
lent concept of virus excretion of polio- 
myelitis is incorrect when it assumes 
that for only four weeks is the virus 
excreted in the stool of a patient with 
poliomyelitis. Their data show that this 
excretion extended into the eighth week 
in an appreciable percentage of cases. 
However, there was no evidence for the 
existence of a persisting carrier state 
for poliomyelitis. 

Casey 137 gives an epidemiologic re- 
port on the most severe epidemic of 


infantile paralysis on record in the state 
of Alabama. One hundred and twenty- 
one cases in one county were officially 
reported during the epidemic. There was 
evidence of patient-to-patient contact in 
80 per cent of the cases in which an 
adequate history was obtained. The con- 
tacts were almost entirely among chil- 
dren under fifteen years of age. 

Poliomyelitis is a self-limited disease, 
according to Key. 138 If deformities are 
prevented, the end result is determined 
largely by the damage done to the motor 
cells during the acute febrile stage. Key 
stresses the fact that many patients re- 
cover without treatment. Conversely, 
other patients remain paralyzed despite 
adequate treatment. Dividing the disease 
into stages, the author feels that in the 
acute febrile stage medical care and pro- 
tection from irritation is used. In the sub- 
acute stage, rest and immobilization are 
the cardinal features of treatment. Relief 
from pain and protection of paralyzed 
muscles from gravity effects are impor- 
tant. In the convalescent stage, the pa- 
tient must be trained to use his weak 
extremities. In the chronic stage, we 
must prevent the late deformities and aid 
function by braces and surgery. 


THE RESPIRATORY TRACT 

Charletta K. Weyland, M.D. 


Generalized Obstructive 
Emphysema in Infants 

The importance of generalized ob- 
structive emphysema as a manifestation 
of a variety of acute and chronic respir- 
atory disturbances of infants is empha- 
sized by Nelson and Smith. 139 A state 
of generalized obstructive emphysema is 
produced whenever there is widespread 
partial blockage of the bronchioles re- 
sulting from any infections or mechanical 
causes. In such instances, because of the 


mechanics of respiration, there is less 
restriction to the entrance of air in the 
alveoli. If the bronchial or bronchiolar 
obstruction becomes complete, absorption 
of the trapped air results in atelecta- 
sis, and areas of emphysema are inter- 
spersed with areas of atelectasis of vary- 
ing size. Secondary infection may and 
often is responsible for diffuse suppura- 
tive lesions. The rapid resolution of 
sulfonamide-treated pneumonia infection 
has resulted in apparent increase in re- 
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spiratorv disturbances characterized by 
generalized obstructive emphysema, many 
of which do not respond to sulfonamide 
or antibiotic medication. Among the 
various conditions which have been ob- 
served to be responsible for widespread 
bronchiolar obstruction with secondary 
emphysema, are acute bronchiolitis or 
interstitial pneumonia (probably viral in 
origin), atypical forms of acute tracheo- 
bronchitis, aspiration of large amounts 
of amniotic fluid and its contents during 
or just prior to delivery, aspiration of zinc 
stearate powder, respiratory infections 
associated with cystic fibrosis of the pan- 
creas, and chronic passive congestion sec- 
ondary to a congenital cardiac lesion. 

Clinically, there is an expiratory type 
of dyspnea. While the respiratory rate 
is markedly increased, there is a distinct 
decrease in the respiratory excursion 
because of the overdistended lungs which 
cannot be emptied through the narrowed 
bronchioles. In an effort to compensate, 
the accessory muscles of respiration are 
brought into play and there is indrawing 
at the suprasternal notch and at the 
lower end of the sternum. This indraw- 
ing, however, is quite slight in compari- 
son with that associated with laryngeal 
obstruction in which the difficulty in res- 
piration is principally inspiratory and 
the lungs are being progressively de- 
flated in contrast to the increasing infla- 
tion of expiratory dyspnea. In the more 
severe cases there is cyanosis. The per- 
cussion note is hyperresonant except 
over extensive localized area of consoli- 
dation, and the respiratory murmur is 
characterized by a prolongation and usu- 
ally a roughening of the expiratory 
phase. There may or may not be fine or 
medium rales. The roentgenographic 
and fluoroscopic examinations of the 
chest are of the greatest help in diag- 
nosis. The leaves of the diaphragm are 
markedly depressed and flattened, and 


in place of the usual wide “doming” 
excursion there is, in the severe cases, 
only a quivering movement. The ribs 
are more widely separated than usual, 
the lung fields, less dense, and there 
may or may not be stringy or patchy 
dense areas or larger atelectatic areas 

Treatment of these conditions was not 
discussed since it varies to some extent 
with the underlying cause. In general, 
however, these are indications for the 
administration of oxygen (interspersed 
at intervals with O 2 and CO 2 to avoid 
the drying effect of oxygen alone) and 
the use of a sulfonamide or penicillin 
for secondary bacterial infections. When- 
ever there is blockage by secretions in 
the larger air passages, bronchial aspira- 
tion is indicated. 

Staphylococcic Pneumonia 

Preliminary reports in the literature 
indicate that penicillin is more effective 
than the sulfonamides in the treatment 
of staphylococcic pneumonia in infants. 
McBryde 140 cites two cases in which 
sulfadiazine in adequate dosage had been 
tried without effect and was discontinued 
in favor of penicillin. The infants, aged 
four weeks and five weeks respectively, 
were given initially 5000 units of peni- 
cillin, followed by 1000 units every two 
hours for three days. Improvement was 
noted in twenty-four hours and all in- 
fants were out of danger in three days. 
Phillips and Kramer 141 used somewhat 
larger doses of penicillin in the treat- 
ment of five cases of Staphylcoccus 
aureus infection of the lungs in infants 
less than three months of age. The 
initial dose in these cases was 50,000 
units, with total doses ranging between 
70,000 units and 640,000 units given 
over periods of seven to twenty-eight 
days. The antibiotic therapy was sup- 
plemented by oxygen, parenteral fluids, 
and blood transfusions and by operative 
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procedures as they were indicated in 
the cases of suppurative lung disease. As 
further supportive therapy, McBryde 
stresses the importance of alleviating 
the nasal obstruction which accompanies 
respiratory tract infection in young in- 
fants. The increased respiratory effort 


repeated nasal suction, and continuous 
administration of oxygen. 

Prevention of Pneumonia During 
Upper Respiratory Infections in In- 
fants — Based on experimental work in 
the production of respiratory infection, 
Adams 142 suggests that posture may be 



Fig. 8 — A planegram (body section roentgenogram) of the lung, showing the slope of the 
trachea and main bronchi with respect to the ventral surface of the body. (Adams, J. M. : J. Pediat. 
25 : 369 (Nov.) 1944.) 


occasioned by the material obstructing 
the nasal passages tends to cause the 
infectious material to be spread from the 
upper respiratory tract down into the 
bronchial tree and the alveoli. He sug- 
gests the irrigation of the nasal passages 
with 0.25 per cent neosynephrine hydro- 
chloride or some other shrinking agent, 


a factor in the prevention of acute pul- 
monary infection. The backward slope 
of the trachea and bronchi appears to 
be an important anatomic factor in the 
transport of infection from the upper air 
passages to the lungs. When the infant 
is placed flat on his abdomen, the angle 
which the trachea and the main bronchi 
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makes with the ventral surface of the 
body is about 20° If the infant is placed 
in a prone position and is allowed to draw 
up his knees, there is a downward slope 
of the trachea from the corina to the phar- 
ynx, so that the lung fields are drained of 
secretion, and the material in the upper 
respiratory tract tends to flow by gravity 
out of the nose and mouth instead of into 
the lower respiratory tract as it would if 
the position were reversed. 

Sulfonamide Prophylaxis of Re- 
spiratory Infections — A number of 
articles have appeared in the last few 
years relative to the use of sulfonamide 
drugs as prophylactic agents against 
respiratory infections. Siegel 143 ob- 
served 128 physically normal children 
ranging in age from two years to four- 


teen years. Half of them received sulfa- 
diazine daily in doses of 0.5 to 2 gm. ; 
the other half were untreated and served 
as controls. The incidence of acute re- 
spiratory infections was approximately 
the same for the treated and the control 
groups, but those in the treated group 
recovered somewhat more promptly than 
those in the control group. It was 
pointed out that successful chemopro- 
phylaxis requires the existence of spe- 
cifically susceptible persons exposed to 
virulent bacteria which can be controlled 
by the action of the employed drug. 
Under other circumstances than this, the 
advantage may be slight, and in some 
cases the drug may be decidedly danger- 
ous. This type of prophylaxis is not 
advised as a general measure. 


TUBERCULOSIS 

Waldo E. Nelson, M.D. 


Treatment of Primary Infection — 
Restriction of Activity — In view of 
the wide divergence of opinion concern- 
ing the benefit of restriction of activity 
during the active phase of primary tuber- 
culous lesions, the report of Levine 144 is 
of particular interest. 

Among a group of tuberculous con- 
tacts, ninety infants were observed before, 
during, and after their primary tubercu- 
lous involvement. Twenty-seven of these 
infants had a primary pulmonary lesion 
before they were twelve months of age. 
These infants were classified as non- 
ambulatory. Of the twenty-seven infants, 
sixteen died and one developed tuber- 
culosis of the hip. 

Of the remaining sixty-three infants, 
sixty of them were ambulatory through- 
out the course of the primary tubercu- 
lous infection, irrespective of the extent 
of the pulmonary infiltration. Of the 


sixty ambulatory patients, only four died 
from tuberculosis and two others devel- 
oped disseminated lesions. Three of the 
infants were hospitalized ; of these, one 
died from tuberculosis and one devel- 
oped tuberculosis of the spine. 

There was no evidence that rest in 
bed influenced the course of the primary 
tuberculous lesion or reduced the inci- 
dence of complications, and no evidence 
that lack of rest in bed was in any way 
detrimental. The average time from 
parenchymal infiltration to earliest signs 
of calcification of the primary focus was 
seven plus months, and to complete 
calcification, twenty-one plus months. 

From these observations, it would ap- 
pear that the age of the child at the time 
of infection rather than the method of 
treatment was the important factor in 
determining prognosis. Data were also 
assembled which indicated that contact 
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with a tuberculous mother during the 
first year of an infant’s life was much 
more dangerous than contact with a 
tuberculous father. 

The author concluded that rest in bed 
during a primary tuberculous infection 
should be limited to the period of ele- 
vation of temperature, as would be ad- 
vised in the treatment of any febrile 
condition during childhood. 

Prevention of Tuberculosis — Fur- 
ther evidence that BCG can be adminis- 
tered to humans with safety and possibly 
with some increase of immunity to tuber- 
culous infection is contained in the report 
of Rosenthal, Bland, and Leslie. 145 

It was found that BCG, employed as a 
prophylactic agent, was innocuous in ani- 
mals studied over a period of ten years, 
and in infants studied over a period 
of seven years. In 1204 vaccinated 
children, where no source of contact 
with tuberculosis was known, there were 
only 3 cases of tuberculosis and 1 death 
from the disease; in 1213 controls, there 
were 23 cases of tuberculosis and 4 
deaths from the disease. In ninety-eight 
vaccinated newborn infants who were 
in contact with tuberculosis following 
vaccination, there was one case of tu- 
berculosis and no deaths. If the contact 
and noncontact groups were considered 


as a whole, there were twenty-seven 
cases of tuberculosis in the control group 
as against only four cases in the vac- 
cinated group; there were seven deaths 
in the control group and one in the 
vaccinated. 

Nontuberculous Pulmonary Cal- 
cifications — Recent observations by 
Palmer 146 apparently provide an ex- 
planation for some of the nontubercu- 
lous pulmonary calcifications which in 
recent years have aroused interest con- 
cerning their etiology. In certain sec- 
tions of the country (’principally midwest 
and midsouth), he has found a high 
increase of positive skin reactions to his- 
toplasmin, a tuberculinlike compound ob- 
tained from the cultural products of His- 
toplasma capsulatum. The test groups 
consisted of student nurses. In a large 
series of cases, there was a positive 
correlation between the incidence of posi- 
tive skin reactions and the presence of 
nontuberculous calcified lesions (negative 
tuberculin reactors). It has generally 
been considered that histoplasmosis is a 
rare, highly fatal infection. These data, 
however, suggest that, similar to tuber- 
culosis and coccidioidomycosis, it may 
be a widespread (in certain geographic 
regions) mild infection and infrequently 
a serious disease in man. 


SMALLPOX 

Robert A. Lyon, M.D. 


An .epidemic of severe smallpox oc- 
curring in the British Armed Forces 
recently in Egypt has been described 
by Illingworth and Oliver. 147 The course 
and characteristics of the disease in 100 
consecutive patients served as a sample 
of the general epidemic. All forms of 
the disease occurred, but there was an 
unusually high incidence of the severe. 


hemorrhagic types. Death occurred in 
14 instances. The differentiation of 
smallpox from chickenpox and occa- 
sionally from measles and scarlet fever 
in the early stages was not easy. Such 
classical differences as the severity of 
prodromal symptoms, the nature and 
distribution of the eruption, the pres- 
ence or absence of vaccination scars did 
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not prove effective in many cases. The 
presence of Paschen’s inclusion bodies 
in the scrapings bf smallpox lesions was 
of great assistance in establishing the 
diagnosis. All but 4 of the group of 
100 patients had been vaccinated. Among 
the civilian population vaccinated by a 
three-scratch method, the severe hemor- 
rhagic forms of the disease were less 
common than among the Army group 
vaccinated with the same lymph but by 
a single-scratch method. 

Penicillin gave favorable results in 
the treatment of four patients with small- 
pox observed by Jeans, Jeffrey, and 
Grinders. 148 In a small but severe epi- 
demic occurring in Italy, the four pa- 
tients had progressed to the pustular 
stages of the disease and the lesions 
contained Staphylococcus aureus. All of 
the group had had suliathiazole from 
the onset of the illness but, when peni- 
cillin was administered in average 
amounts of 400,000 units beginning on 
the sixth day after onset of the disease, 
rapid improvement occurred in three 
patients, and one died. Although the 
drug probably had no effect on the virus 
of the disease, it seemed to aid consid- 
erably in overcoming the secondary 
infection. 

Vaccination — Some reasons for the 
failure of vaccination to protect individ- 
uals from smallpox have been discussed 
by Stevenson. 149 It is possible, in the 
first place, for vaccine lymph to be less 
potent than is required to produce pro- 
tection in the patient. Generally, how- 
ever, the poor results can be attributed 
to the variation in the patients’ response 
to vaccination so that there is inadequate 
protection even when extensive or nu- 
merous areas have been inoculated. It 
must be remembered that only the fail- 
ures have been reported in the literature, 
while the fact that the procedure is suc- 


cessful in the great majority of cases is 
sometimes overlooked. 

Diffuse glomerulonephritis occurred 
as a complication of vaccination in a 
patient sixty-seven years of age, ob- 
served by Herbut. 150 The patient had 
had a successful vaccination “take” thirty 
years previously but on revaccination 
had a severe take and generalized macu- 
lar eruption. The kidney involvement 
probably started about one week after 
vaccination and death occurred thirty- 
seven days after the vaccination. The 
urinary findings and the pathological 
examination demonstrated an acute glom- 
erulonephritis. 

A fatal case of vaccinia in an infant 
with eczema has been reported by Peter- 
silge and Toomey. 151 The infant, who 
was eight months old, contracted the 
disease from a sibling who had been 
vaccinated. A confluent pustular erup- 
tion developed on the face, palpebral 
conjunctivae, knees, and wrists. He 
died fourteen days after the onset of 
the eruption. 

Generalized vaccinia, which occurred 
in a child with eczema, has also been 
described by Hershey and Smith. 152 
The child, one year of age, was exposed 
to the vaccination “take” of her brother 
and soon developed extensive lesions on 
the face, arms, and back. The vaccinal 
virus was demonstrated in the lesions 
and its protective antibodies were dem- 
onstrated in the patient’s serum after 
recovery. The author found that the 
incidence of vaccinia had varied from 
1 in 20,000 to 1 in 96,000 vaccinations 
in different surveys. The case fatality 
rate has varied from 12 to 30 per cent. 
It seems probable that the virus may be 
inoculated into eczematous lesions by 
direct contact with a “take,” or it may 
be spread by droplet infection from the 
vaccinated person. Vaccine virus has 
been found in the nasopharynx of vacci- 



PEDIATRICS 


613 


nated persons on the fourth and fifth 
days after vaccination and it has also 
been recovered from the urine. The 
treatment of patients with vaccinal le- 
sions of this sort has consisted chiefly 
of transfusion of blood from patients 
who have recently recovered from vac- 
cination. Local applications of potas- 
sium permanganate solution have been 
effective in killing the virus. In many 
instances there apparently is secondary- 
infection with streptococci and other 
pyogenic organisms so that treatment 
with sulfonamides and similar chemo- 
therapeutic agents should be given a 
trial. Occasionally, a herpes virus has 
been isolated from the eczematous vac- 
cinal lesions but often neither herpes nor 


vaccinal virus has been obtained. It 
seems possible therefore that any one 
of several viruses may invade eczema- 
tous lesions to produce serious compli- 
cations. 

Convalescent serum seemed to hasten 
the recovery of a patient with general- 
ized vaccinia reported by Chesnev and 
Jubb. 153 The eruption began about ten 
days after the vaccination and the child 
developed high fever, lethargy-, and se- 
vere toxemia. Some of the symptoms 
were suggestive of encephalitis. Follow- 
ing the injection of 20 cc. of serum ob- 
tained from a patient who had recently 
recovered from a successful vaccination, 
the child’s symptoms subsided and the 
eruption began to fade. 


SYPHILIS 

Richard E. Wolf, M.D. 


In a brief preliminary note, Platou 
et a/. 154 summarize their experience in 
the treatment of sixty-nine infants with 
manifest early congenital syphilis treated 
with sodium penicillin. Penicillin was 
administered intramuscularly in saline 
solution every three hours in sixty injec- 
tions over a seven and one-half-day 
period. The total dosage used ranged 
from 16,000 to 32,000 Oxford units 
per kilogram of body weight. 

In thirty-four of these sixty-nine in- 
fants, there were reactions during treat- 
ment. However, nearly all of these 
reactions were mild and consisted of 
moderate fever seldom lasting more than 
three days. One infant, forty-eight hours 
after treatment was begun, suddenly 
developed severe, nearly fatal collapse. 
There were five deaths in the series. 
Three infants died during or soon after 
treatment. All of these were infants 


under two months of age and in poor 
general condition. 

In general, the results were gratify- 
ing. All dark-field positive lesions be- 
came negative within twenty-four hours 
after starting penicillin therapy. X-ray 
evidence of syphilis disappeared in two 
to six months. 

Thirty-nine of the infants were fol- 
lowed for four to twelve months. Of 
these, twenty-five were physically normal 
and showed negative or doubtful sero- 
logic tests. Nine others had moderately 
high quantitative serologic titers which 
were either stationary or declining slowly. 

Serologic relapse occurred in five in- 
fants and clinical relapse in two of these 
five. Serologic relapse occurred from 
three to six months after treatment, and 
clinical relapse in each case at six months. 

Lentz, Ingraham, Beerman, and 
Stokes 155 report the results of the treat- 
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ment of nine infants with congenital 
syphilis with penicillin. Of these, two 
infants died. Only three of the remain- 
ing patients were followed long enough 
to make a report on their progress. All 
three infants had relatively high blood 
serologic titers initially, but these dropped 
sharply during the period of observa- 
tion. Two infants who showed roent- 
genographic evidence of osteochondritis 
and periostitis have resumed normal bone 
development. 

The dosage employed varied between 
16,000 and 19,000 units of sodium peni- 
cillin per pound of body w r eight. This 
was given intramuscularly in divided 
doses every four hours over an eight-day 
period. 

The only definite treatment reaction 
noted among the seven infants who are 
still living occurred during the first 
forty-eight hours. The infant had re- 
ceived 19,000 units of sodium penicillin 
and then developed severe dyspnea and 
cyanosis which necessitated the adminis- 
tration of oxygen. His condition re- 
mained critical during the next twenty- 


four hours during which penicillin was 
withheld. The drug was then resumed 
in full dosage without further difficulty, 
and with a favorable outcome. This was 
the only infant who developed a com- 
pletely negative blood serologic reaction. 
The authors felt that it was highly 
possible that this severe reaction was a 
Herxheimer reaction. 

It was difficult to evaluate the two 
deaths inasmuch as there was another 
cause of death in each case. In one case, 
a possible congenital heart lesion and, in 
the other, a severe diarrhea with dehy- 
dration caused the death. It may be 
significant that each of the infants in 
whom severe reaction or death occurred 
was less than two months of age. The 
author stresses the fact that the real 
danger of too energetic arsenotherapy 
also lies in these first few weeks of life 
when the infection is overwhelming and 
the infant’s resistance undeveloped. The 
treatment of such young infants with 
congenital syphilis should be approached 
with extreme caution and reduced dos- 
age of penicillin. 


TETANUS 

Nina A. Anderson, M.D. 


Buxton and Kurman 156 have treated 
two patients with tetanus, one of them 
a child, with penicillin in addition to 
tetanus antitoxin. They believe that 
the addition of the penicillin in the 
treatment of each of these instances was 
a lifesaving measure. Tetanus antitoxin 
was administered intramuscularly and 
intravenously, penicillin intramuscularly, 
and dihydromorphinone hydrochlo- 
ride, seconal sodium, sodium bro- 
mide, and chloral hydrate were given 
for sedation as necessary. 


Cole 157 reports an instance of severe 
local tetanus which developed during 
the course of a mild generalized attack 
in a five and one-half-year-old boy who 
had injured his left foot when he trod 
on a rusty nail and developed symptoms 
of tetanus three days later. Signs of 
local tetanus were very slight when the 
signs of generalized tetanus were marked ; 
after antitoxin had been given, marked 
stiffness and rigidity of the left leg de- 
veloped and persisted throughout the 
whole illness and even longer than signs 
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of tetanus in other parts of the body. 
In another instance of tetanus, in an 
eight-year-old boy, this author obtained 
control of reflex convulsions and pro- 
moted sleep with intramuscular paralde- 
hyde in doses of 2 or 3 cc. given twice 
every twenty-four hours for the first few 
days and later once daily. A plaster-of- 
paris bandage kept the needle of an 
intravenous drip in the vein during the 
period when convulsions were frequent 
and severe. A threatening pulmonary 
infection was abated by the administra- 
tion of sulfathiazole. 

Immunization — There is a growing 
interest in the use of combined immu- 
nization procedures, for which there are 
obvious advantages if they provide ade- 
quate prophylaxis against disease. Ham- 
ilton and Knouf 158 have used a mixture 
of fluid toxoids of diphtheria and tetanus 
and added phase I pertussis vaccine, the 
fluid concentration yielding the usual 
dose of the two toxoids plus 40,000 mil- 
lion pertussis organisms per cubic centi- 
meter. The children who were immu- 
nized with this material ranged between 
one and two years in age, most of them 
between twelve and fifteen months, and 
they received 0.5-cc., 1-cc., and 1-cc. 
doses subcutaneously in the deltoid re- 
gion at about four-week intervals. There 
were no significant reactions from these 
injections ; in a few instances, the infants 
were irritable and seemed to have a little 
tenderness at the site of the injection 
but no nodules were found. When the 
two toxoids were adsorbed on aluminum 
hydroxide, however, and used for an- 
other group of patients, painless nodules 
developed rather frequently. The results 
with the mixed antigen showed labora- 
tory evidence of immunity which com- 
pared favorably with those expected 
when each antigen was given separately. 
A few infants have been exposed to 
whooping cough without contracting the 


disease, but the total number is too small 
to be of significance. 

An adequate tetanus antitoxin titer 
was obtained on the seventh day after 
the injection of the third or “booster” 
dose of 0.5 cc. of tetanus alum-precipi- 
tated toxoid, in each of twenty-five 
allergic children, all of whom had at- 
tained adequate immunity after receiving 
the two initial doses of the combined 
diphtheria and tetanus alum-precipitated 
toxoids four years before. Peshkin 159 
found the maximum titer one month later 
in the majority of the instances; it was 
maintained at an adequate level one year 
later. This titer was higher and lasted 
longer than that which followed the 
basic or initial immunization as well as 
that which followed administration of a 
“booster” dose of toxoid three to fif- 
teen months after immunization. The 
titer, however, was comparable to the 
maximum titer response following a 
“booster” dose of toxoid given two years 
after basic immunization. The titer was 
not as high as that obtained in those 
instances in which the “booster” dose 
was given three years after basic immu- 
nization. No febrile nor systemic aller- 
gic reactions occurred. Scratch tests with 
the undiluted combined toxoid and with 
tetanus toxoid alone did not produce 
positive reactions in any of the children, 
before the “booster” dose or from one 
to six months thereafter. The author 
uses alum - precipitated tetanus toxoid 
alone for the third injection in order to 
keep local and systemic allergic reactions 
at a minimum level. 
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Acute Encephalitis 

Although virus encephalitis occurs in 
various forms with differences in the 
clinical picture and the prognosis, certain 
features are common to all types. This 
disease is a nonpurulent inflammation of 
the brain and its covering. In the acute 
stages are various degrees of hyperemia, 
hemorrhagic reaction, cellular infiltra- 
tions, especially of lymphocytes, and 
proliferation of glia cells. In later stages 
various degenerative changes develop in 
blood vessels, nerve tissues, and menin- 
ges. These late changes occur in scattered 
areas of the brain and its covering, result- 
ing in a diversity of symptoms and signs. 
The differential diagnosis includes lym- 
phocytic choriomeningitis, early dissem- 
inated encephalomyelitis, acute multiple 
sclerosis, spontaneous subarachnoid hem- 
orrhage, subdural hematoma, brain tumor 
or abscess, atypical type of meningitis, 
and poliomyelitis. 

Animal experiments have shown that 
encephalitis may be prevented or cured 
in the laboratory. Reports of beneficial 
results of roentgenotherapy in the human 
disease are becoming more numerous. 
The recommended method of treatment 
is to use factors suitable for any inflam- 
matory process giving a total dose of 
300 r. or less to each side of the head 


and base of the skull. The earlier the 
radiation therapy is instituted, the better 
the results obtained. In a recent review 
of forty-nine cases, twenty-nine were 
found to have recovered dramatically 
following radiotherapy and fifteen were 
greatly improved, one patient died, and 
four were lost to follow-up. Reports such 
as the above are encouraging for the 
future management of virus encephalitis 
for which no specific treatment has yet 
been devised. It would also seem reason- 
able to investigate the possible therapeu- 
tic benefits of radiation therapy in polio- 
myelitis because of the similarity in the 
underlying pathology of these two con- 
ditions. If experience shows that polio- 
myelitis can be ' controlled in a way 
analogous to the reports on encephalitis, 
a valuable contribution to preventive 
medicine will have been made. 1 

Carcinoma of the Mouth 

Statistical studies indicate that 7 per 
cent of all fatal cancers in man originate 
in the oral region. Regardless of the 
location of the tumor, it is useful to 
classify it as to clinical type with stage 

I representing very small lesions, stage 

II representing large local lesions with- 
out extension, stage III representing 
lesions with local extension, and stage 
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IV representing those with metastases 
to regional lymph nodes. The discourag- 
ing feature of the report from most 
clinics is that regional lymph node me- 
tastases are present in approximately 50 
per cent of the patients when they first 
appear for treatment. These lesions are 
practically all squamous cell in origin. 
The average duration of symptoms before 
the institution of treatment is between 
eight and nine months, and usually the 
patients do not present themselves until 
pain or swelling occurs. The small in- 
durated ulcerating lesions are the more 
malignant while the papillary lesions 
developing upon an area of leukoplakia 
are often relatively benign. The general 
principles of treatment may be consid- 
ered under three headings : ( 1 ) Hygienic 
care of the oral cavity before, during, 
and after treatment: ( 2 ) treatment of 
the primary lesion; (3) management of 
cervical metastases. Preliminary clean- 
ing' up of the mouth includes removal of 
all broken, jagged, infected teeth as well 
as all teeth in the proposed field of 
irradiation. Daily mouth washes or 
saline irrigation is advised. Necessary 
vitamin therapy should be prescribed, 
and the use of tobacco discouraged. 
In the treatment of the primary lesion, 
irradiation will usually be the method 
of choice. It is well to remember that 
it will take 7,000 to 10,000 gamma-ray 
roentgens delivered in ten to twenty days 
to destroy epidermoid carcinoma. The 
usual plan of treatment is to apply a 
radium mold followed by external irradi- 
ation over a period of twenty-one to 
twenty-eight days. Gold radon implants 
are then inserted into soft tissue lesions 
and around metastatic nodes. If any per- 
sistence is noted two months later, a 
radical resection is advised in operable 
cases. The external radiation is given 
with a 200-KV unit with 0.5 to 1.0 
mm. of copper filtration at a distance of 


50 to 60 cm. Multiple fields are treated, 
usually three, sometimes four, giving 
200 to 300 roentgens in air to one field 
each day, to a total of 3000 roentgens. 
The radium doses should deliver from 
4000 to 7000 gamma roentgents to the 
lesion. In the consideration of the treat- 
ment for metastases, it is well to remem- 
ber that bilateral metastatic lymph nodes 
are not uncommon. 

The control of the primary lesion L 
the first requisite in treatment of the 
metastatic node. If this can be controlled 
and no lymph nodes are palpable, the 
question of prophylactic neck dissection 
has to be decided. Most authorities agree 
that neck dissection should not be under- 
taken until palpable nodes are present. 
This means that careful and frequent 
examination of the lymph drainage areas 
has to be undertaken in all patients so 
that surgery of the neck may be used 
with the very first appearance of lymph 
node enlargement. When isolated lymph 
nodes are found, they may be removed 
surgically or treated by implantation 
with radium needles. External radiation 
is a useful adjunct but cannot be relied 
upon to sterilize metastatic lymph nodes 
when used alone. Complications follow- 
ing irradiation include hemorrhage, local 
soft tissue necrosis, and radiation necro- 
sis of bone, which occurs in a high pro- 
portion of patients with alveolar ridge 
lesions. The following are among the best 
overall cure rates reported for carcinoma 
of various locations in the mouth : upper 
alveolar process, 47 per cent five-year 
cures; lower alveolar process, 38 per 
cent five-year cures; cheek, 18 per cent 
five-year cures; floor of the mouth, 10 
to 20 per cent five-year cures; hard 
palate, 20 per cent five-year cures. 

Better results may be expected in the 
future in the treatment of the primary 
lesions by the increased use of intraoral 
therapy and possibly by the use of higher 
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voltages, and in the treatment of cervical 
metastases by more localized and intense 
irradiation. 2 

The Treatment of Early Carcinoma 
of the Cervix 

It is now generally accepted that the 
results of adequate radiation therapy 
are superior to those of the radical 
Wertheim hysterectomy in the treatment 
of epidermoid carcinoma of the cervix 
in all stages. On the other hand, the 
records of the best radiotherapy clinics 
show that 20 per cent of patients with 
stage I and 30 per cent of those with 
stage II carcinoma are not cured by 
even the most competent and skilful 
radiation therapy. It is logical to in- 
quire whether radical surgery in these 
cases might not have saved some patients 
who were lost under radiation therapy. 
It is believed that this question cannot 
be answered by statistical analyses but 
only by an analysis of the individual 
failures. This is the responsibility of 
every radiation therapist dealing with 
cervical cancer in order that clear-cut 
indications for surgery may be evolved. 
Interest in this problem has been re- 
cently revived by eminent gynecologists 
such as Taussig and Meigs. It is recog- 
nized that a certain number of deaths 
following radiation in patients with early 
carcinoma are due to severe damage to 
the small intestines. However, it is by 
no means certain that such damage 
should occur if radiation therapy is prop- 
erly administered. Two of the common 
errors in technic resulting in intestinal 
damage are the administration of the 
intracervical radium in large doses over 
a short period of time and improper 
direction of the beam of external radia- 
tion so that crossfiring occurs within the 
pelvis. It is suggested that a total dose 
of 8(300 mg. hours of radium over a 
period of ten days is the optimum method 


of treating the local lesion and that the 
external radiation be delivered through 
four portals directed at right angles to 
the transverse plane of the pelvis to the 
limits of skin tolerance. On the other 
hand, it must be admitted that even 
with the optimum radiation therapy there 
are patients with metastases to the lymph 
nodes which cannot be sterilized so that 
surgery theoretically would offer a better 
chance of cure. Since it is impossible 
to recognize these cases prior to treat- 
ment, it is most likely that from a statis- 
tical point of view the actual survival 
rate of patients with stage I and stage II 
carcinoma would be smaller if radical 
surgery were performed on the group 
as a whole than if radiation therapy were 
instituted. It is probable that if the 
radiation therapist and the gynecologist 
will carefully analyze the causes of fail- 
ure in their own clinics in patients with 
early cervical carcinoma, they will be 
forced to admit that improvement ' of 
radiation therapy by more careful atten- 
tion to details of technic and by the elim- 
ination of inadequate procedures of the 
past and careful adaptation of the indi- 
vidual procedure to the individual re- 
quirement ■ of the patient will probably 
save more patients than a wholesale 
return to radical surgery. 3 

Ovarian Tumor 

Carcinoma of the ovaries is one of 
the most fatal of pelvic neoplasms, and 
treatment has always presented difficult 
problems. Surgery alone results in a 
low cure rate, and most observers agree 
that considerable improvement of this 
cure rate can be expected by the addition 
of postoperative irradiation. In the usual 
case the operation should remove all visi- 
ble neoplastic tissues together with the 
pelvic organs. Postoperative irradiation 
has resulted in an increased cure rate of 
moderate degree in stage I; but in the 
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stage II, III, and IV cases, postopera- 
tive irradiation is imperative and has 
resulted in a considerable salvage. In 
some instances, the patient is thought to 
have an inoperable tumor when first 
seen; and in this situation irradiation 
should be given, although it is much 
safer to attempt to obtain a histologic 
diagnosis beforehand, either from exam- 
ination of the cells in the ascitic fluid or 
by laparotomy and biopsy of the pelvic 
tumor. In some cases, a tumor originally 
inoperable becomes operable following 
irradiation and may be removed six to 
eight weeks after the end of the treat- 
ment. Under these circumstances, a 
favorable clinical sign is the decrease 
in the amount of ascitic fluid during the 
course of roentgen therapy. 

The technical factors employed consist 
of high voltage, heavily filtered, long dis- 
tance radiation. It is customary to treat 
through two anterior and two posterior 
portals including the lower half of the 
abdomen and pelvis with the total dose 


per port in air roentgens of 2000 to 
2500 r. over a period which averages 
about four weeks. 

In a group of ninety-five patients with 
malignant ovarian neoplasm, the five- 
year survival rate following the above 
methods of treatment was 40 per cent. 
As in all recent statistics, the need of 
early recognition of ovarian carcinoma 
is stressed since this will result in a 
greatly increased rate of survival. When- 
ever surgery is attempted, it should 
result in the removal of as great amount 
of tumor tissue as possible, irrespective 
of how extensive the tumor is found to 
be, because the smaller the mass of tumor 
tissue left the better the result of post- 
operative roentgen therapy will be. 4 
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ROENTGEN DIAGNOSIS 

Robert P. Barden, M.D. 


Close-Range- Roentgenology 

Although well - established principles 
of roentgen technic prescribe the use 
of a target film distance of 30 inches 
or longer, there are certain anatomical 
structures, particularly the surfaces of 
bone, which may be clearly demonstrated 
free of the surrounding shadows by 
adopting a technic which calls for a 
much closer target film distance. With 
the tube 15 inches or less from the film, 
objects which are resting against the 
film or are less than 2 inches away from 
it will be very little distorted; but blur- 
ring and distortion of the images of ob- 
jects at a greater distance than 2 inches 


from the film increases greatly. The 
technic consists in very accurate local- 
ization of the area to be studied, and the 
use of a focal spot film distance of 10 to 
15 inches with a very small short cone. 
Fine grain film or no-screen film may 
be used to advantage without prolong- 
ing the exposure time more than one 
would have to use at the standard dis- 
tance. Although the image of the object 
appears enlarged, this may at times prove 
helpful in the more detailed study of a 
structure. It has proved particularly use- 
ful in examinations of the temporoman- 
dibular joint, the sternum, the inner end 
of the clavicle, fracture of the skull, 
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demonstration of sequestra in osteomye- 
litis, osteochondritis dissecans, menin- 
gioma, and many other conditions where 
a finer analysis of a circumscribed area 
of bone destruction is required. 1 

Intracranial Angiography 

Radiographic examination of the skull 
following the perfusion of intracranial 
vessels with radiopaque material has 
been increasingly useful since the pro- 
cedure was first applied by Moniz in 
1927. Blood vessels momentarily ren- 
dered densely opaque serve as reference 
points in detecting disturbances of ana- 
tomical relationship produced by intra- 
cranial lesions. This method is very 
useful when vascular displacement pro- 
vides evidence of disease in neighboring 
tissues and is of special value when the 
vessels are involved directly. In particu- 
lar, the procedure offers a means of ob- 
taining diagnostic information, not other- 
wise available, in suspected intracranial 
aneurysms, anomalies of intracranial 
vessels, certain cases of arterial occlu- 
sion, and expanding lesions involving 
one cerebral hemisphere which have not 
been accurately localized. Sometimes the 
vascular pattern provides ail indication 
of the character of the pathological proc- 
ess, the best example of which is the 
appearance seen in deeply placed heman- 
iogmata. When supratentorial structures 
are to be examined, the internal carotid 
artery is the site of injection ; whereas 
angiographic exploration of the posterior 
fossa necessitates injection of the verte- 
bral system. 

Normally, it requires about four sec- 
onds for blood to pass from the carotid 
artery by way of the various cerebral 
vessels to the large intracranial sinuses. 
By proper timing of injection and roent- 
gen exposure, either the arterial or the 
venous phase of the cerebral circulation 
can be recorded. In order to obtain 


maximum contrast within the injected 
vessel, the opaque material must be in- 
jected as rapidly as possible. The technic 
consists in surgical exposure of the 
internal or common carotid artery with 
the use of local anesthesia. Thorotrast 
is injected through an 18-gauge needle 
connected to a syringe by a 10-cc. length 
of pliable, noncollapsible tubing. Ordi- 
narily, three injections should be made; 
two to obtain stereoscopic lateral views, 
and a third for a single anteroposterior 
projection. If each injection is limited 
to 10 cc., the total of 30 cc. of thoro- 
trast will not produce any harmful effects 
after it is stored in the reticuloendo- 
thelial system. A suggested method of 
performing the injection is as follows- 
When the opaque material is two thirds 
injected into the vessel, a signal is given 
for the first roentgen exposure. As soon 
as the films can be changed, usually 
about three seconds later, a second expo- 
sure is made. This is intended to record 
the venous return. Without disturbing 
the needle and tubing, the empty syringe 
is replaced by one containing Ringer’s 
solution and the rubber tubing and 
needle are flushed to prevent clotting. 
The radiographic tube is then shifted 
for stereoscopy and a second injection 
is performed in an identical manner. The 
film of the third injection is made in 
the anteroposterior plane with the central 
roentgen beam passing through a plane 
of the skull which includes the external 
auditory meatus and a point in the mid- 
line of the forehead 5 cm. above the 
glabella. 

Contraindications to cerebral angiog- 
raphy are the presence of hypertension, 
far-advanced arteriosclerosis, acute in- 
tracerebral or subarachnoid hemorrhage, 
recent thrombosis, or embolism of the 
cerebral vessel. Injection of the carotid 
is technically much more simple than 
injection of the vertebral artery, and is, 
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therefore, more widely practiced ; but 
it is obvious that with carotid injection 
no information will be obtained about 
lesions in the posterior fossa and also 
that preliminary lateralization of the 
lesion must have been accomplished be- 
fore the injection is proposed . 2 - 3 

Response of the Retina to the Direct 
Roentgen Beam 

In many instances of injury to the 
eye, ophthalmoscopic observation is im- 
possible because of severe edema of the 
lids and conjunctiva or cloud}' media. 
In these patients, accurate information 
concerning the condition of the retina 
may be obtained by exposing the in j ured 
eye to the direct roentgen beam. The 
principle employed is dependent upon 
the recognition of a diffused bluish-green 
glow by the intact retina after the patient 
has become completely dark-adapted. 
The actual technic consists of placing 
the patient in a darkened room for 
twenty minutes preceding the examina- 
tion. During this interval, the procedure 
to be undertaken is carefully explained. 
The subject is positioned facing the x-ray 
tube so that the field irradiated may be 
noted on the fluoroscopic screen. The 
examiner then ascertains the ability of 
the patient to recognize the retinal re- 
sponse to the roentgen beam with the 
uninjured eye. To assure comprehension 
and complete cooperation, the patient is 
required to describe accurately the effects 
of irregular and repeated interruptions 
of the current. When accuracy of ob- 
servation with the uninjured eye is dem- 
onstrated, the beam is shifted to the 
injured side. If the patient appreciates 
a homogeneous glow with direct radia- 
tion, an intact retina may be assumed 
to be present. Absence of response may 
indicate either retinal detachment or a 
lesion involving the visual pathway. A 
darkened area in an otherwise homo- 


geneous field usually can be mapped by 
the patient in the presence of partial 
detachment, perforation, or tear of the 
retina. The condition of the globe an- 
terior to the retina does not alter this 
response since hemorrhage into or cloud- 
ing of the media due to other causes 
does not affect appreciably the roentgen 
beam. With clear media and an intact 
retina, radiopaque foreign bodies ante- 
rior to the retina appear to sparkle when 
observed by the patient in the direct 
beam. If this sensation is appreciated 
by the patient, he can localize the particle 
fairly accurately in the visual field. Oc- 
casionally, nonradiopaque foreign bodies 
may be identified by the patient during 
this procedure. Since x-rays are not 
refracted by the crystalline lens in the 
eye as is ordinary light, the area of the 
retinal defect or the image of the for- 
eign body is reversed only in the higher 
centers, and therefore is diametrically 
opposite that described. Thus, if a pa- 
tient describes a scintillating spot in the 
right eye at two o’clock, its actual loca- 
tion would be at eight o’clock. The same 
holds for retinal tears. The use of this 
method of assessing the integrity of the 
retina should be of great value in deter- 
mining whether immediate surgery or 
more conservative measures to save 
vision should be employed . 4 

Ossification of the Choroid Layer 
of the Eye 

Four groups of intraocular calcium 
shadows may be mentioned: Calcifica- 
tion of the lens, ossification of the vit- 
reous, calcified carotid or ophthalmic 
arteries, a shrunken calcified globe. 
Shadows produced by intraocular cal- 
cium can be readily distinguished from 
those due to metallic foreign bodies, to 
iron impregnation following incomplete 
removal of metallic dust, and to residual 
thorotrast following orbitography. The 
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ossification is thought to be subsequent 
to a degeneration of the lens fibers, no 
matter what the etiology of the preced- 
ing cataract may have been. Long-stand- 
ing, severe uveitis, and subsequent dis- 
organization of the eye, favor deposits 
of bony tissue on the inner side of the 
choroid starting usually near the en- 
trance of the optic nerve and extending 
toward the ciliary bodies, often forming 



Fig. 1 — Twenty-one-year-old colored male 
with history of cerebral meningitis eight years 
previously- Chorioretinitis developed, followed 
by blindness of both eyes; note the distinct 
annular calcium shadows within the orbits, 
(F. G. Kautz and I. Schwartz : Radiology 43 : 
486 (Nov.) 1944. 

an almost complete osseous cup. This 
type of ossification usually follows a 
serious long-standing inflammatory con- 
dition which in many instances was 
primarily caused by direct penetrating 
injury or by repeated infection. The 
differential diagnosis, from a clinical 
standpoint, may often include glaucoma, 
sympathetic panophthalmia, or tumor. 
The diagnosis is definitely established 
by the roentgen finding of rather typical 
shadows of Bony density in the globe. 
Usually there is a shrunken eyeball, a 
large central area of which is occupied 
by a well-delineated, fairly regular ovoid 


circular or semicircular calcium shadow. 
This shadow often occupies the region 
of the lens and extends more frequently 
into the posterior portion of the eye. If 
the lens is luxated, the shadow shifts 
accordingly. Occasionally, the shadow 
may assume the shape of a ring a few 
millimeters in thickness. Metallic foreign 
bodies may be observed near the calci- 
fication. The roentgenographic image 
corresponds to this finding of shell-like 
ossification of the choroid and of the 
lens. There may be additional small cal- 
cium densities scattered throughout the 
eyeball according to the extent of the 
choroid involvement and invasion of the 
cornea. This condition occurs in adults 
which serves to distinguish it from the 
calcification occasionally seen in young 
children with retinoblastoma. The dif- 
ferential roentgen diagnosis includes 
foreign bodies, vascular calcifications, 
phleboliths, orbital angioma, osteoma, 
and endocranial calcification; but none 
of these conditions provides shadows 
which could be confused with a calcified 
choroid. It is important in obtaining 
roentgenograms to be sure that the eye 
is not moved during the roentgeno- 
graphic exposure. Inasmuch as these 
calcifications have been noted in patients 
where the lesion was unsuspected, it 
would seem useful to routinely warn 
the patient in whom sinus or skull films 
are being obtained not to move the eye 
during the exposure. The shadows are 
best seen on films made with the pa- 
tient’s head in the Water’s position, by 
direct lateral views of the orbit, and by 
bone-free films in which a dental film 
is placed at the inner canthus of the 
eye and a tangential view of the anterior 
portion of the orbit obtained. 5 (Fig. 1.) 

Aerosinusitis 

Among the problems peculiar to avia- 
tion medicine are otorhinological affec- 
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tions caused directly by the action of 
rapid changes of barometric pressure on 
aviators during flight and on personnel 
in altitude chambers. These changes are 
reflected more or less closely in the 
paranasal sinuses and in the middle ear 
which are connected to the nose and 
nasopharynx by relatively narrow pas- 
sageways. Blockage of these ostia re- 
sults in unequal pressures and calls forth 
an inflammatory reaction in the sinus 
cavity. The symptoms of aerosinusitis 
and aero-otitis media are manifested gen- 
erally by a sudden severe unremitting 
pain, boring in character, and localized 
over the region affected. The pain occurs 
abruptly during descent from regions of 
low atmospheric pressure and is prob- 
ably due to the sudden stretching and 
separation of the mucoperiosteal tissues 
during the rapid swelling that follows 
plugging of the ostium. The soft tissue 
swelling can be easily demonstrated 
roentgenographically and may be due 
either to edema or hemorrhage. If bleed- 
ing has occurred, blood may remain in 
the sinus or middle ear for a consider- 
able period of time, if patency of the 
ostium is difficult to reestablish. It is 
evident that the changes due to atmos- 
pheric pressure variations are more likely 
to occur in sinuses or middle ears which 
have been previously involved in in- 
fection. 

Treatment consists in instituting slow 
decompression similar to that used in 
the treatment of “the bends” or caisson 
disease. The patient is placed in a cham- 
ber with low atmospheric pressure and 
slowly .returned to normal atmospheric 
pressure. This may often be sufficient to 
overcome the severe pain. Thereafter, 
persistent and continuous shrinkage of 
the nasal mucosa or the pharyngeal mu- 
cosa is the only effective method of 
maintaining patency of the ostium. The 
neglected or incompletely treated cases 


may be disabled for weeks. Total reso- 
lution is demonstrated by complete re- 
turn to normal appearance of the sinus 
or mastoid on the roentgenogram. This 
occurs some time after the clinical sub- 
sidence of symptoms. 6 

Calcification in Syphilitic Aortitis 

The high correlation between the 
roentgen finding of calcification in the 
ascending aorta and the presence of 
syphilitic aortitis has not been suffi- 
ciently recognized. It would seem as if 
calcification localized to the ascending 
aorta has a different significance than 
that seen in the aortic arch or descend- 
ing aorta and commonly ascribed to 
arteriosclerosis. Similarly, calcification 
seen in the walls of aneurysms is also 
of no help in determining the etiology. 
Even though no special methods are used 
to establish the presence of calcium in 
the ascending aorta, it will be seen in 
the routine chest film in 25 per cent of 
patients with known syphilitic aortitis. 
Bucky films would yield an even higher 
percentage. Usually the plaques can be 
distinguished in the ordinary postero- 
anterior projection, although occasion- 
ally oblique views are necessary to ren- 
der them visible. It is suggested that the 
calcifications are usually found in long- 
standing cases of syphilis often when the 
serological evidence of the disease begins 
to disappear — the so-called burned-out 
stage. Because of the fact that luetic 
aortitis usually is present without any 
signs or symptoms and may be present 
without a positive Wassermann, the 
importance of the so-called “calcium 
sign” is evident. Careful study of a 
large number of patients with proven 
arteriosclerosis of severe degree indi- 
cates that calcium is rarely deposited in 
the ascending aorta in a mass which can 
be demonstrated roentgenographically. 
Identification of calcium in the primary 
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portions of the aorta thus becomes an 
extremely simple and practical method 
of suggesting the diagnosis of a condi- 
tion which may otherwise remain latent 
for many years. 7 

Dissecting Aneurysm of the Aorta 

This condition is relatively uncom- 
mon, occurring in various statistics in 
about 0.4 per cent of autopsies. It is of 
clinical significance because it is usually 
confused with coronary disease, pulmo- 
nary embolism, or rupture of the heart. 
A dissecting aneurysm is produced by 
penetration of the circulating blood be- 
tween the layers of the wall of the aorta 
as a result of a tear in the intima of the 
vessel and is usually associated with 
hypertension and arteriosclerosis. Rup- 
ture into the mediastinum, pleura, or 
the pericardium is common and usually 
results fatally. 

In the acute cases there is usually 
sudden onset with severe pain in the 
chest or abdomen. The pain is apt to 
radiate rapidly as the dissection pro- 
gresses. Collapse, shock, and death may 
occur immediately or after some delay. 

The roentgen studies are of value in 
establishing the diagnosis and evaluating 
the progress of the disease. The signifi- 
cant roentgen findings are increase in 
the width of the shadow of the aorta, 
cardiac hypertrophy, pericardial effusion, 
and fluid in the pleural space. The 
finding of sudden widening of the shadow 
of the aorta, particularly if it is seen as a 
circular enlargement, should suggest the 
possibility of a dissecting aneurysm in a 
patient presenting the clinical findings 
given above. 8 

Congenital Absence of the Lung 

This condition is often found in con- 
junction with other developmental anom- 
alies, and the most plausible explanation 
given is that it results from a defect in 


the developing germ plasm which in- 
volves both the vascular and pulmonary 
structures on the affected side. The com- 
monest finding is complete asymmetry 
of the lungs, although in a few instances 
cases of extreme hypoplasia of the lung 
or of a rudimentary lung bud about the 
main bronchus have been reported. The 
symptoms in the newborn may be en- 
tirely overlooked because they are often 
minimal in extent, but physical signs 
are those caused by the displacement of 
the mediastinum and heart toward the 
affected side. The opposite functioning 
lung is usually hypertrophied and over- 
ventilated. The differential diagnosis in- 
cludes pneumonia, massive atelectasis 
due to obstruction of a main bronchus 
or diaphragmatic hernia, or eventration. 
The uniform dense shadow which covers 
the entire thorax should suggest the 
correct diagnosis, however. A final diag- 
nosis is possible by the use of lipiodol 
bronchography which should be done 
through the medium of the bronchoscope. 
In the classical case there is complete 
obstruction in one of the main bronchi 
just below the bifurcation. 

It is quite obvious that the prognosis 
in congenital absence of the lung should 
always be guarded. In the first place, 
there may be other unknown congenital 
anomalies which may of themselves prove 
serious. In addition, any otherwise in- 
significant involvement of the only exist- 
ing lung may cause sudden fatality. 
However, several cases have been re- 
ported in the literature where patients 
have lived to extreme old age with this 
condition. 

Interest in this rare congenital anom- 
aly is heightened by the fact that a study 
of the embryologic development of the 
lung indicates a possibility of numerous 
less marked anomalies which may escape 
attention in an individual for long periods 
of time and yet be responsible for recur- 
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rent disease such as recurrent pneumonia 
or bronchiectasis. In cases of chronic or 
recurrent pulmonary diseases, congeni- 
tal anomalies or obstructions in the 
tracheobronchial tree should be diligently 
sought, and this can only be accom- 
plished by the more widespread use of 
lipiodol bronchography. 9 - 10 (Fig. 2.) 



Fig. 2 — Two-year-old white female with 
unproductive cough and noisy respirations. 
Patient still living six years after this roent- 
genogram was obtained. The illustration shows 
complete absence of left main stem bronchus, 
with lipiodol outlining the trachea and the right 
main bronchi, and considerable lipiodol is seen 
in the esophagus. (C. D. Ferguson and 
E. B. D. Newhauser: Am. J. Roentgenol. 

52 : 459 (Nov.) 1944.) 

Pneumomediastinum in the Newborn 

The infant’s lungs and mediastinum 
are particularly sensitive to changes in 
intrathoracic pressure, such as occurs 
during violent respiratory efforts in ob- 
stetrical labor, pertussis, and obstructive 
tracheobronchitis. Injudicious use of 
artificial respiration in the newborn is 
also responsible for abnormal intratho- 
racic pressures. Investigations in experi- 
mental animals indicate that when the 


intra-alveolar pulmonary pressure is in- 
creased, rupture of the alveolar walls 
occurs, and air passes back toward the 
root of the lungs by means of the peri- 
vascular and perilymphatic areolar tis- 
ues. Mediastinal collection may quickly 
develop and often proceeds to unilateral 
or bilateral pneumothorax. Indeed, the 
development of pneumothorax may act 
as a decompression by removing some of 
the effective pressure upon the heart and 
great vessels and at the same time it 
may interrupt the passage of air through 
the abnormal pulmonary opening by com- 
pressing the affected lung. Again the 
air may work its way upward into the 
subcutaneous tissues of the neck or into 
the peritoneum. Mediastinal emphysema 
occurring during the first few days of 
life is usually manifested by respiratory- 
distress. There are bowing of the pre- 
cordium, distention of the neck veins, 
and a fall in the blood pressure. Auscul- 
tation of the chest may- discover a pecu- 
liar crackling sound synchronous with a 
systolic cardiac contraction. 

The diagnosis of this condition is 
essentially a roentgen procedure. All 
infants showing cyanosis and dyspnea 
soon after birth should be routinely 
examined by- roentgenoscopic and P.A. 
and lateral views of the chest. In the 
frontal projections, air may be seen out- 
lining the lateral margins of the superior 
mediastinum. In the lateral view, pneu- 
momediastinum will show a large area of 
encapsulated air immediately- posterior to 
the shadow of the sternum. The presence 
of a pneumothorax may interfere with 
or even obscure the shadows of the 
mediastinal air. 

Treatment consists of the control of 
the source of air and the production of 
an outlet to the air already accumu- 
lated. In mild cases, conservative treat- 
ment with oxygen and stimulants has 
been sufficient ; in the more severe cases, 
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aspiration of the air may be necessary 
and the possibility of a therapeutic pneu- 
mothorax to prevent reaccuniulation of 
air should be considered. 11 

Disseminated Calcified Nodules in 
the Lungs 

The appearance of the roentgenogram 
of the lungs in long-standing cardiac dis- 
ease may simulate hematogenous tubei- 



Fig. 3 — T wen ty-nine-y ear-old male with 
long-standing mitral stenosis. Died later of 
congestive heart failure. Note the widespread 
calcification with predominating distribution 
in the lower lung fields. (A. Grishman and 
I. J. Kane: Am. J. Roentgenol. 53:575 
(June) 1945.) 

culosis, silicosis, or sarcoidosis. Indeed, 
in the literature mention of disseminated 
calcified or ossified nodular densities has 
only rarely been included in discussions 
of pulmonary findings associated with 
chronic heart disease. In most instances, 
these nodules are found in cases with 
long-standing mitral stenosis in whom 
cardiac failure has occurred one or more 
times in the past. The pathogenesis of 
the nodules is thought to be as follows : 
Plasma and red cells are present in the 
alveolar spaces as a result of congestion 
of the pulmonary veins and delayed re- 


sorption results in organization of the 
transudate by connective tissue in which 
secondary calcification occurs. In some 
cases, however, it appears as if the devel- 
opment of the nodules were associated 
with the active phase of rheumatic fever, 

In the differential diagnosis, fungus dis- 
ease, ascaris infestation of the lungs, and 
healed miliary tuberculosis, all have to 
be considered. The first two conditions 
have never been conclusively shown to 
produce calcified or ossified nodules and 
the presence of calcified miliary tubercles 
is exceedingly rare. The peculiar asso- 
ciation of the nodulation with rheumatic 
mitral disease and the distribution of 
the nodules, mainly in the lower portion 
of the lung fields, are of prime impor- 
tance in the correct interpretation. 12 
(Fig. 3.) 

Calcifications in Silicosis 

In recent years there have appeared 
occasional reports describing peculiar 
annular densities in the chest roentgeno- 
grams of men afflicted with silicosis. 
These are generally seen clustered in the 
mediastinal region as fairly large sphe- 
roid nodules averaging 1 to 2 cm. in 
diameter each with a sharply demarcated 
apparently calcified periphery. This ap- 
pearance of a thin casing around an oval- 
shaped body led to its apt designation as 
“eggshell calcifications.” These calcifi- 
cations are found not only in the hilar 
lymph nodes hut also in the parenchymal 
portions of the lungs. They occur with- 
out any evidence of tuberculosis. One 
explanation for these calcific nodules is 
that they represent degeneration in or 
around silicotic nodules. Recent evidence 
would tend to show, however, that the 
calcium may represent the result of di- 
rect inhalation of the calcium dust along 
with silica particles. It may well be that 
the peculiar distribution of the calcifie 
nodules in groups of patients with silt- 


RADIOLOGY 


cosis from one section of the country 
and their absence in groups from another 
might be related to the environmental 
contact with calcium dust. This observa- 
tion is of importance from a medicolegal 
standpoint because it indicates that the 
finding of calcified pulmonary lesions in 
silicosis does not necessarily indicate a 
superimposed tuberculous infection. 13 

Eosinophilic Infiltrations in the 
Lungs 

This condition was first described by 
Loftier and consists of transient pulmo- 
nary exudate associated with eosino- 
philia. The pulmonary infiltrations ap- 
pear suddenly and disappear with equal 
rapidity. The size, density, and distri- 
bution are quite variable. The usual 
duration of the picture is between three 
and eight days. Eosinophilia ranges 
between 10 and 30 per cent but may 
rise as high as 66 per cent. There is 
no correspondence between the degree 
of eosinophilia and the extent of the pul- 
monary involvement. The associated 
clinical symptoms are mild. Fever is 
slight and pulmonary symptoms are lack- 
ing. More chronic forms of the disease 
have been described, however, with se- 
vere symptoms and roentgen shadows 
lasting for weeks or months. The roent- 
gen appearance of the lungs, while not 
characteristic, often shows bands of nar- 
row platelike homogeneous densities ex- 
tending obliquely caudad and laterally, 
often symmetrical in the two lungs. 
Aside from this, the differential diagno- 
sis may be exceedingly difficult and 
include tuberculosis, suppurative bron- 
chopneumonia, or Boeck’s sarcoid. 

The common belief is that this condi- 
tion is an allergic manifestation and it 
has been described as occurring in as- 
caris infestation and amebiasis. In other 
cases, bacterial toxin, food, or pollen 
have been thought to be responsible 
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allergens and the lung reaction has been 
considered analogous in character to the 
wheal formation which occurs in the skin 
of allergic individuals. In the chronic 
and more severe form, vascular damage 
has also been noted and a relationship 
between this and periarteritis nodosa 
may exist. 14 

Rib Fractures in Atypical Pneumonia 

In a recent review of 500 consecutive 
cases of atypical pneumonia, IS patients 
were found to have one or more fractures 
of the ribs without any history of trauma. 
In half of the 18 cases, the fractures 
were multiple, and in 4 cases the frac- 
tures occurred on the opposite side from 
the pneumonia. All fractures occurred 
in the anterior axillary line and their 
appearance was not related to the sever- 
ity of the pneumonia. It is thought that 
the severe, dry, irritating cough which 
is present in this condition is probably 
a factor in the production of the frac- 
tures. Extensive chest pain occurring 
in the course of the pneumonia should 
direct attention to the possible compli- 
cation of a fracture rather than be mis- 
interpreted as pleurisy as is usually 
the case. 15 

Intrapulmonary Lymphatic Spread 
of Cancer 

The lymphatic spread of metastatic 
cancer in the lung presents a rather 
unusual roentgenologic appearance, and 
is seen with sufficient frequency to jus- 
tify greater interest than has been shown 
in the past. Its recognition is particu- 
larly important when the patient’s early, 
or presenting, symptoms, are referable to 
the chest only. The film presents a typ- 
ical pattern in the lungs which is entirely 
different from that of the usual pulmo- 
nary metastasis. It is characterized by 
a network of increased density radiating 
from enlarged hilar lymph nodes and 
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trabeculating through the lung fields in 
an uneven manner, and is interspersed 
by numerous fine nodules. It is more 
marked in the lower and central por- 
tions of the lung, and occasionally may 
be unilateral. The differential diagnoses 
of miliary tuberculosis, pulmonary edema 
and congestion, sarcoid, pneumoconiosis, 
and bronchiectasis must be ruled out. 
The microscopic picture in the lungs is 
characterized by widespread permeation 
of the lymphatic channels and, in a cer- 
tain number of instances, profound ar- 
terial damage. Obliteration of the smaller 
arteries occurs as the result of tumor 
invasion by way of the lymphatics them- 
selves. In some instances, patients have 
been known to succumb to right heart 
failure as a result of the obliteration 
of a large portion of the vascular bed 
and the secondary signs of cardiac diffi- 
culty may confuse the picture. Anaplasia 
of the tumor rather than its primary site 
appears to be the important factor in the 
lymphatic form of dissemination. How- 
ever, most authors agree that by far the 
largest number of patients with this type 
of metastases have a primary carcinoma 
of the stomach. 

The common clinical findings are 
dyspnea, cyanosis, productive cough, and 
rapid cachexia. The pulmonary signs 
are minimal but pulmonary symptoms 
overshadow those which derive from the 
primary tumor ; so that it is quite natural 
for the diagnosis of pulmonary infection 
to be entertained on clinical grounds 
alone. In some cases, considerable relief 
of the dyspnea has occurred following 
small doses of roentgen therapy to the 
chest, in the nature of fifty roentgents 
daily for four or five doses. 16 

Aids in the Diagnosis of Tropical 
Diseases 

The return of large numbers of in- 
fected military and civilian personnel 


from areas of endemic tropical disease 
may result in a significant incidence of 
these diseases in this country. In this 
connection it is well to remember that 
only three decades ago malaria was a 
common disease in the United States; 
typhus is still a common disease in 
Europe; and cholera and yellow fever 
are only two generations away as a 
commonplace in subtropical latitudes. 
The most important of these diseases is 
malaria, whose symptoms are manifold 
and which should be suspected in any 
atypical febrile illness resembling typhoid 
or tuberculosis. The roentgen diagnosis 
of an enlarged spleen seen in a survey 
of the abdomen may be the first lead 
in arriving at a correct diagnosis. The 
spleen may be considered to be enlarged 
when its shadow measures over 17 cm. 
in length or when its breadth is greater 
than 9 cm. Accessory signs are depres- 
sion of the splenic flexure of the colon, 
depression of the left kidney, and eleva- 
tion of the left half of the diaphragm. In 
severe chronic cases of falciparum ma- 
laria, cerebral calcifications may be seen. 
The next most common group of dis- 
eases are the dysenteries which give a 
roentgen picture of chronic ulcerative 
colitis. In the case of amebic dysentery, 
hyperplastic changes may be noted in 
the cecum and the appendix. When ame- 
bic abscess of the liver occurs there is 
often displacement of adjacent organs, 
particularly the stomach. In the rick- 
ettsial diseases such as typhus, a patchy 
type of bronchopneumonia confined to 
one lobe of the lung has been reported. 
In scrub typhus, myocardial disturb- 
ances occur and may be reflected in 
the fluoroscopic appearance of the heart. 
Infection with the parasitic worms often 
produces roentgen findings. Hookworm 
disease produces changes in the appear- 
ance and function of the small intestines, 
particularly the jejunum, characterized 
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by irritability and thickening of the 
mucous membrane folds. In infection 
with strongvloides, changes in the small 
bowel suggesting regional ileitis and local 
infiltrations in the lungs have been re- 
ported. In ascariasis, the shadow of the 
worms may be seen as radiolucent struc- 
tures within the barium-filled small in- 
testine, particularly the jejunum. Occa- 
sionally the intestinal tract of the worm 
itself may be outlined with the host 
barium at a twelve- or twenty-four-hour 
study. In filariasis, the worms may die 
and become calcified, producing small 
opacities, especially in the subcutaneous 
tissues, lymph nodes, and lymphatics. 
These appear as small linear or dotlike 
shadows from 1 to 4 mm. in length and 
only about 1 mm. in diameter. Inci- 
dentally, the pain and soreness asso- 
ciated with the attacks of lymphangitis 
which occur in this disease may often 
be relieved by roentgen therapy to the 
involved areas. Small doses are recom- 
mended, administered to wide fields, 
from fifty to a hundred roentgens, in 
air, with fields not less than 20 by 20 
cm., with moderate filtration. The dose 
should be repeated every three days for 
about four doses. Roentgen therapy for 
the late complications of the disease, such 
as Iymphuria and chyluria, has also been 
used with excellent results. In the dis- 
ease known as dracontiasis, or infesta- 
tion with the Guinea worm, long linear 
calcifications representing the worm in 
the soft tissues may be seen. Paragoni- 
miasis is due to infestation by the lung 
fluke. Roentgenograms of the lungs will 
reveal nodular thickening of the pulmo- 
nary markings, especially in the lower 
lobe with variable degrees of bronchiec- 
tasis and even cavitation. Hemoptysis is 
a common symptom. In schistosomiasis, 
the ova of the parasite is often deposited 
in the submucosa of the urinary or gas- 
trointestinal tract, giving rise to ulcer- 


ation and subsequent calcification which 
can be shown roentgenographicalty. 
Two forms of reaction are seen : calcific 
streaks in the walls of involved areas, 
and oval densities like stones or calcified 
papillomata. Occasionally, pulmonary in- 
volvement by the schistosoma produces 
a picture resembling miliar}’ tuberculosis. 
In tapeworm infestation, the larval form 
of the pork tapeworm may be deposited 
in many of the organs of the body and 
become calcified resulting in the syn- 
drome of cvsticercosis. Calcification in 
these larval forms rarely occurs until at 
least five years after infection. The cal- 
cified larvae may be found in the brain, 
muscles, or internal organs and usually 
measure 1 to 3 mm. in diameter and 2 
to 10 mm. in the long axis. The larval 
form of the Echinococcus causes hydatid 
disease in man, forming large cysts 
which may subsequently calcify. These 
are found in the liver, lungs, and urinary 
tract; their occurrence in bone results 
in a patchy cystic appearance resembling 
osteolytic metastatic carcinoma. Infes- 
tation with the treponema results in the 
disease known as yaws whose peculiar 
tertiary forms include (<z) goundou, a 
chronic sclerosing osteoperiostitis of the 
superior maxillae, and (£>) gangosa, a 
destructive ulcerating process of the nose 
and palate. In leprosy, concentric atro- 
phy of the phalanges and small bones 
of the hands and feet is seen, resulting 
in spontaneous amputation. In the con- 
dition known as ainhum, which is a neu- 
trophic disorder, films show atrophy or 
disappearance of the phalanges of the 
toes, usually the little toe. In madura 
foot, which is a fungus infection, the 
bones and joints show varying degrees 
of destruction and osteoporosis as a 
result of the chronic osteomyelitis. 

This brief summary will serve to indi- 
cate the contribution which may be made 
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by radiology to the study of tropical 
diseases. 17 

Gastric Pneumography 

This method of examination was first 
described by Engel and Lysholm in 
1933 to detect enlargements of the body 
or tail of the pancreas. The technic is 
simple and should be employed more 
frequently because of its aid in the diag- 
nosis of lesions which may be otherwise 
unsuspected. The stomach is distended 
with gas or air, either by the use of 
seidlitz powders or by insufflation through 
a small stomach tube. The latter method 
is preferable because there are no con- 
fusing fluid levels in the air-filled stom- 
ach. Roentgenograms are obtained with 
the patient prone and using a horizontal 
beam. Tumor or abscess of the pancreas 
shows as a dense filling defect protrud- 
ing into the posterior wall of the dis- 
tended stomach. Normally, the stomach 
will be separated from the vertebrae by 
a space of width equal to the vertebral 
body. In addition to pancreatic tumors, 
the following conditions may produce 
anterior displacement of the stomach. 
Tumors of the liver, metastatic nodes, 
inflammatory pancreatitis from perfo- 
rated duodenal ulcer, hypernephroma 
and retroperitoneal neoplasms. However, 
in only pancreatic disease is the deform- 
ity of the stomach so clear-cut. 18 

Hypertrophic Pyloric Stenosis in 
Infants 

In the typical stage of this condition, 
the diagnosis can usually be made on the 
clinical symptoms and the history. There 
is known to be recurrent bile-free vomit- 
ing in an infant three to six weeks old 
with a palpable mass in the epigastrium 
to the right and above the umbilicus and 
visible abdominal waves corresponding 
to gastric peristaltic activity. When these 
clearcut findings are not present, how- 


ever, differential diagnosis may be ex- 
ceedingly difficult. Among the other 
causes of recurrent vomiting which must 
be differentiated from pyloric stenosis, 
one can list spasm or hypertonicity of 
the pyloric sphincter without hypertro- 
phy, excessive amount of air in the small 
intestines which can result in a reflex 
type of adynamic ileus, and an organic 
obstruction below the pylorus usually in 
the duodenum or jejunum. Enough at- 
tention has not been paid to the condi- 
tion of aerophagia and intestinal disten- 
tion which is so common in the normal 
infant. It is well known that in the 
supine position, the contents of the stom- 
ach are trapped in the cardiac pouch 
and swallowed air progresses to the 
lower portion of the stomach and into 
the small intestines where it may accu- 
mulate in large amounts. If this is 
accompanied by irritability or lack of 
tone of the cardiac sphincter, vomiting 
is likely to occur. This may often be 
overcome by the simple procedure of 
keeping the infant in the prone or erect 
position during a large part of the time. 
It should be mentioned that reflex ileus 
as the result of disease of other organs, 
particularly the retroperitoneal struc- 
tures, should always be borne in mind. 

In the rather large group of cases in 
which the clinical findings are not clear- 
cut, the roentgen examination with bar- 
ium is of invaluable aid. It should be 
remembered that emptying of the in- 
fant’s stomach is often irregular and 
capricious and too much weight should 
not be given to the overall emptying 
time, particularly if the barium is admin- 
istered with food or in the formula as 
is so often necessary. Similarly, hyper- 
peristalsis or antiperistalsis in the stom- 
ach, or a dilation, or thickening on the 
wall of that organ are not reliable evi- 
dences of pyloric obstruction. In the 
normal infant, one should expect to see 
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the initiation of gastric emptying within 
five to ten minutes after the barium and 
formula has been given. In organic 
pyloric obstruction, this initial emptying 
is often -delayed for from thirty minutes 
to sixty minutes and constitutes one of 
the specific roentgen signs; the other 
sign is the finding of an elongated and 
narrowed prepyloric area. The normal 
pyloric canal measures less than 0.5 cm. 
In severe cases of hypertrophy, the canal 
may measure up to 3 cm. and be out- 
lined by a mere thread of barium which 
is constant and uniform and is not 
altered by the administration of anti- 
spasmodic drugs. Often a filling defect 
in the base of the cap can be seen as the 
result of the pressure of the tumor. 

It is apparent from the above that 
greater care should be taken in the in- 
vestigation of infants with the presenting 
symptom of vomiting in order that the 
patients who will respond to medical 
management may not be subjected to 
unnecessary operative procedures and 
surgical problems due to disease in the 
distal intestinal or retroperitoneal struc- 
tures may not be overlooked. 19 ’ 20 

Antral Gastritis 

Although lesions in the pyloric and 
prepyloric regions of the stomach can 
usually be recognized by present meth- 
ods of roentgen examination, neverthe- 
less the differential diagnosis is often 
exceedingly difficult. Carcinoma, benign 
ulcer, syphilis, hypertrophy of the pyloric 
muscle, and antral gastritis may at some 
particular phase of their development so 
closely simulate one another that a dif- 
ferential diagnosis resolves itself into a 
matter of problematic enumeration based 
on the known percentage incidence of 
the respective lesions. The term “gas- 
tritis” refers to an inflammation of the 
gastric wall of as yet unknown etiology 
which begins in and may be limited to 


the mucosa, but which frequently ex- 
tends to the deeper layers, even to the 
serosa. The disease may be generalized 
throughout the stomach but is often lim- 
ited to or has its maximum effect in 
the antrum. Here it may be found as 
an acute edematous process, or as an 
ulcerative lesion, or as an extensive 
chronic inflammatory process, causing 
induration of all the tissues down to the 
serosa; and it is the last type which is 
so difficult to distinguish from carci- 
noma. In antral gastritis, the patient 
complains of symptoms of epigastric 
pain, usually made worse by food, nau- 
sea, weight loss, and occasional gastric 
hemorrhage. The roentgen findings vary 
all the way from a temporary and per- 
sistent spasm of the antrum with im- 
paired irregular and ineffective peris- 
taltic waves producing abnormal antral 
systole, to a constant filling defect such 
as may be seen in carcinoma. If the 
lumen of the antrum is still patent so 
that a small amount of barium can be 
forced through, ulceration can frequently 
be demonstrated. Differentiation from 
carcinoma may be possible by gastro- 
scopic studies and this should be resorted 
to more frequently in the evaluation of 
localized lesions in the lower portion of 
the stomach. 

The prognosis in antral gastritis is 
apparently quite good, although gastric 
resection may be necessary because of 
the symptoms of obstruction. Not a suf- 
ficient number of cases have been fol- 
lowed to determine the incidence of 
gastric cancer arising on the chronic 
inflammatory process, although there 
have been several isolated case reports 
which indicate that this does occur. 21 

Hypertrophic Gastritis Simulating 
Carcinoma of the Stomach 

The difficulty of distinguishing be- 
tween localized hypertrophic gastritis 
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and carcinoma in the stomach has long 
been recognized. This is particularly 
true of lesions in the antrum and pre- 
pyloric region and indeed some authors 
believe that a chronic localized gastritis 
eventually degenerates into malignancy. 
Occasionally, the localized gastritis may 
be present in the cardiac portion of the 
stomach and can form a rather large 
tumor which is composed almost entirely 
of redundant mucous membrane. Ulcer- 
ation may occur with all the symptoms 
of bleeding and pain and the roentgen 
appearance often is confused with either 
a mucosal or submucosal malignancy. 
Further difficulty arises from the fact 
that achlorhydria is more common in 
this type of gastritis than it is in gastric 
carcinoma. It does not seem as if the 
diagnosis can be made accurately by 
roentgen study and sometimes it is im- 
possible to make it by direct examination 
with a gastroscope. Surgical exploration 
is indicated both from a prophylactic 
as well as a therapeutic point of view, 
but one should not be surprised at the 
finding of an occasional pseudo ma- 
lignancy . 22 

Aberrant Pancreatic Tissue 

Embryologically, the pancreas devel- 
ops as buds from the duodenum. Anat- 
omists and pathologists have long been 
conversant with variations in the place- 
ment of pancreatic tissue. In the roent- 
genologic literature, however, there is 
little specific reference to this problem. 
Duodenal diverticula may actually occur 
at sites where pancreatic rests produce 
potential weak spots in the intestinal 
wall. On the other hand, small filling 
defects in the duodenal mucosa can be 
produced by these islands of aberrant 
pancreatic tissue. Some of these filling 
defects may be quite large and present 
a very difficult differential diagnostic 
problem between polyps or actually car- 


cinoma. On the other hand, the aber- 
rant pancreatic tissue may be extrinsic 
to the duodenum and encircle it to pro- 
duce a partial or complete obstruction. 
The complete obstruction is usually found 
in infancy but longstanding partial ob- 
struction has occurred in adults as the 
result of this anomalous pancreatic tis- 
sue. When roentgen evidence of duo- 
denal filling defects or compression is 
associated with the symptom of jaundice, 
it is impossible to differentiate the benign 
nature of the lesion from the more com- 
mon carcinoma of the ampulla of Vater 
or the head of the pancreas . 23 

Retroperitoneal Perforation of the 
Duodenum 

While the diagnosis and treatment of 
intraperitoneal perforation of the duo- 
denum is quite satisfactory, the reverse 
is true when the perforation affects the 
retroperitoneal portion. The majority of 
retroperitoneal perforations are due to 
trauma, usually a crushing injury. The 
immediate symptoms are few, and the 
diagnosis will be missed unless it is 
thought of. Pain and muscle rigidity are 
late symptoms, and usually indicate that 
free communication between the abdom- 
inal cavity and the retroperitoneal space 
has occurred. Laparotomy after the de- 
velopment of peritonitis holds scant hope 
for recovery. 

Early diagnosis depends on clinical 
or roentgenographic evidence of emphy- 
sema which may develop rapidly, and 
the extravasated air may be seen in the 
mediastinum and even the neck. At early 
operation, the extravasated fluid material 
is nearly always found in one of three 
locations ; either in the root of the trans- 
verse mesocolon, or in the root of the 
mesentery of the small bowel, or at both 
locations and in the intervening retro- 
peritoneal space sometimes extending to 
the right of the kidney. The literature 
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reports only three instances in which 
this diagnosis has been made by roent- 
gen examination, although the oppor- 
tunity for a preoperative diagnosis by 
this means would seem to be good. In 
the roentgen study of this condition, 
administration of barium by mouth is 
contraindicated. It is necessary to ob- 
tain films in the erect, prone, supine, 
and decubitus positions with the right 
side uppermost in order to determine 
the exact location of any free air which 
may be seen. 24 

Pseudocysts of the Pancreas 

Cysts of the pancreas may be classi- 
fied as true cysts when they result from 
the proliferation of epithelium as the 
result of neoplastic disease, hydatid dis- 
ease, or congenital cysts ; as retention 
cysts which occur secondary to occlu- 
sion of the duct; and as pseudocysts 
resulting from fluid collection secondary 
to inflammatory disease, or necrosis. 

In the acquired pseudocysts, 7 per 
cent are associated with disease of the 
biliary tract and a high proportion of the 
patients have had a history suggestive of 
previous pancreatitis. A persistent ele- 
vation of the serum amylase after an 
attack of pancreatitis indicates a prob- 
able development of a pancreatic collec- 
tion not from absorption of amylase 
from the cyst itself but from a continua- 
tion of the chronic inflammatory process 
in the rest of the pancreas. No quanti- 
tative relation between the serum amy- 
lase and the amylase of the cystic fluid 
has been found either before of after 
surgical drainage. 

In patients with pancreatic cysts, the 
barium - filled stomach and duodenum 
may be displaced in a characteristic man- 
ner and, in addition, the cystic tumor 
may be outlined by means of gastric 
pneumograms produced by distending 
the stomach with air introduced through 


a tube or by means of seidlitz powder 
and obtaining roentgenograms in the 
prone position with the roentgen beam 
horizontal. 

The treatment of the pseudocyst is sur- 
gical drainage or marsupialization . 25 

Physiology of the Colon 

Frequently, examination of the colon 
twenty-four hours after a barium meal, 
or after evacuation of a barium enema, 
will show the proximal half of the bowel 
contracted and the distal half dilated or 
vice versa. Occasionally, instead of the 
above, a contraction ring is found just 
distal to the hepatic flexure. The point 
in the colon where such changes in diam- 
eter and function occur is remarkably 
constant in location and is situated in the 
proximal third of the transverse colon. 

In 1902 Cannon first described a con- 
traction ring in the transverse colon of the 
cat which divides the large bowel into 
two partitions. Later, investigators found 
a similar contraction ring in man and ob- 
served different functions on both sides 
of it: Tonic contraction and antiperis- 
talsis in the proximal part, deep segmen- 
tation and ball formation in the distal part 
of the colon. It is suggested that this sig- 
nificant point be called Cannon-Boehm’s 
point in honor of the early observers. 
Further study has failed to show any 
evidence of a sphincter in the transverse 
colon and it is proposed that this point 
represents the pivoting site of a change 
in nerve innervation between the vagus 
and pelvic portions of the parasympa- 
thetics, and between the superior and 
inferior portions of the splanchnic sym- 
pathetics. This is further substantiated 
by the fact that the nerves follow the 
blood supply and that the proximal third 
of the colon is served by the superior 
mesenteric artery and the distal two 
thirds by the inferior mesenteric. 
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This concept is important in explain- 
ing constipation of the “ascending colon 
type” where prolonged retention of ma- 
terial is due to a neuromuscular imbal- 
ance centered at Cannon’s point. Fur- 
thermore, it is interesting how frequently 
ulcerative colitis involves the bowel only 
distal to Cannon’s point, while tubercu- 
losis, classically, is limited to the prox- 
imal partition of the colon. In the con- 
dition of megacolon, the extent and 
localization of the involvement of the 
large gut are especially important in the 
choice of operation, if sympathectomy is 
contemplated. The megacolon may only 
involve the proximal half of the bowel 
in which case only bilateral resection of 
the lumbar ganglia is necessary. When 
only the descending colon and sigmoid 
are dilated, resection of the fibers form- 
ing the inferior mesenteric and hypogas- 
tric plexuses should be done. In localized 
megarectum, only extirpation of the hypo- 
gastric plexus is necessary. 26 

Diagnosis of Early Cancer of the 
Rectum 

Cancer of the rectum is not often 
discovered in incipient stages because it 
rarely causes clinical signs and symptoms 
until it has grown fairly large. Hence 
every method available should be used 
without prejudice in making an early 
diagnosis. It is suggested that every 
effort be made to avoid irritability of 
the rectum and lower sigmoid by avoid- 
ing drastic purges, using antispasmodics, 
and administering the barium enema 
slowly through a flexible urethral cathe- 
ter rathen than a rigid tube. The barium 
is injected with a 20-cc. syringe under 
roentgenoscopic observation while the 
catheter is gently withdrawn towards, 
but not beyond, the internal sphincter. 
According to the degree of filling re- 
quired, the opaque medium may be either 
added or withdrawn with the syringe. 


Spot roentgenograms and Bucky films 
are obtained with the patient in several 
oblique positions. By this method an 
adequate study of the mucosa of the 
lower bowel can be done, similar to that 
practiced in roentgen examinations of 
the stomach. The earliest sign of carci- 
noma will be a small ulcer with rigid 
walls, similar to those seen in the duo- 
denum. The mucosal pattern may appear 
to be erased in the immediate neighbor- 
hood of the ulcer. Similarly, small polyps 
which are obscured by massive filling, 
may be detected by this mucosal study. 

The differentiation between early 
ulcerating cancer of the sigmoid and 
inflammatory disease may be difficult 
although thickened mucosal folds are 
often seen in the latter. 27 

Patent Urachus 

Patent urachus and urachal cyst in 
the newborn are not rare. These appear 
as a soft tissue mass protruding from 
the region of the umbilicus through a 
defect in the rectus muscles. Other anom- 
alies of the urinary tract are frequently 
found. The patent urachus is a vestig- 
ial remnant of the allantois from which 
the urinary bladder develops. It occurs 
because of failure of obliteration of the 
embryologic tract between the develop- 
ing bladder and the structures of the cord 
at the umbilicus. Four types have been 
described : • Complete patency through- 
out; patency at the umbilical end; pa- 
tency at the vesicle end; obliteration of 
both ends with residual cystic enlarge- 
ment of the middle. Some of these cysts 
may develop to large size. If a communi- 
cation exists between the urachus and 
the bladder or the umbilicus, injection 
of opaque media through the opening in 
the abdominal wall or via the urinary 
bladder clearly demonstrates the nature 
of the mass. Treatment consists of sur- 
gical extirpation which should only be 
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done after normal drainage of the uri- 
nary bladder via the urethra has been 
determined. 28 

Analysis of the Roentgen 
Appearance of the Vertebrae 

A study of fresh adult human lumbar 
vertebrae obtained at autopsy has shown 
that there is a great difference in the 
"shadow values” of the cortex and spon- 
giosa. By simple experiments it was 
determined that most of the density of a 
vertebral body in the roentgenogram is 
due to the spongiosa, while the cortex 
contributes the sharp outline. It was 
further shown that large defects in the 
cortex are not recorded on the roent- 
genogram, but even small defects in the 
spongiosa can be easily seen as areas of 
decreased density. In 20 per cent of nor- 
mal vertebrae a linear area of decreased 
density bisecting the body in the trans- 
verse plane is visible on the roentgeno- 
gram. This is formed by the central res- 
ervoir of the sinusoidal vertebral veins, 
which is especially well developed. 29 

Vertebral Changes Accompanying 
Spinal-Cord Anomalies 

That the spinal canal may be mark- 
edly dilated as the result of an intraspinal 
neoplasm is well known, but that an 
equally pronounced dilation may occur 
at any level as a result of a congenital 
anomaly of the cord structures is not 
generally recognized. Most of the lesions 
of myelodysplasia occur in the caudal 
portion of the cord and one of the com- 
monest is a diffuse lipoma infiltrating the 
roots of the cauda equina and associated 
with a spina bifida occulta and a small 
mass over the sacrum. Other anomalies 
such as a single nerve trunk instead of 
the cauda equina, or the presence of der- 
moid cysts or adhesive bands, may be 
encountered. 


The roentgen appearance of widening 
or spreading of the vertebral pedicles is 
of great help in localizing the lesion. In 
contradistinction to the finding in tumor, 
this increase in the interpedicular dis- 
tance is not the result of an expanding 
lesion, but occurs very earl}' in embry- 
onic life and is thought to be due to a 
failure of the normal "migration” or up- 
ward shift of the spinal cord in relation 
to the vertebral segments. 

Symptoms of increasing weakness in 
the lower extremities and bladder con- 
trol occur early in the patient’s life. 
Surgical exploration is advised, but often 
the anomalies are too extensive to be 
corrected. 30 

Infantile Cortical Hyperostosis 

Recently there have been reported four 
cases of what is believed to constitute a 
new syndrome in pediatrics. The prin- 
ciple features of the disorder include : 

Onset in the early part of the first 
year ; tender swelling in one or more of 
the following sites — face and jaws, scap- 
ular region, and extremities; and multi- 
ple scattered hyperostoses demonstrated 
roentgenographically in bones adjacent 
to the tender swelling and also in several 
other bones whose overlying soft tissues 
appear to be normal clinically and roent- 
genographically. Several of the infants 
also developed a transient pleurisy with 
effusion associated with periosteal pro- 
liferation along the margins of the ribs. 
The active manifestations subsided com- 
pletely after several weeks and there 
were no serious complications. Although 
fever was present, it was irregular and 
inconstant. The most unusual features 
of the syndrome were the rapid appear- 
ance of the swellings which often attain 
considerable size in a few days and sub- 
side gradually after many weeks. The 
cortical thickenings along the tubular 
bones also appeared in a remarkably 
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short time and gradually diminished 
until they could no longer be identified 
several months afterward. 

The common causes of periostitis have 
been eliminated. No history of trauma 
was obtained and the feeding history of 
both mother and infant showed an ade- 
quate intake of vitamin C in all cases. 



Fig. 4 — Massive cortical thickenings of the 
right radius and ulna of white male at five 
months of age, the bones of the hand are not 
involved. Note the absence of metaphysical 
changes suggestive of scurvy. (J. Caffey and. 
W. A. Silverman: Am. J. Roentgenol. 54 : 1 
(July) 1945.) 


Furthermore, the roentgen appearance 
of the bones was not compatible with a 
diagnosis of scurvy. Syphilis also could 
be excluded by the uniformly negative 
blood serology and the lack of the clin- 
ical or roentgenographic evidences of 
syphilitic osteomyelitis. No bacterial in- 
fection could be proved either by biopsy 
of the bone or skin lesions, or by culture. 
The possibility of a response to a virus 
infection or to an allergic state in the 
subperiosteal tissues has been mentioned 
as an explanation although no actual 


proof has been forthcoming as yet. 31 
(Fig. 4.) 

Osteochondritis Dissecans of the 
Elbow 

Occasionally, roentgenograms of an 
elbow will show irregular areas of de- 
creased density in the thin portion of the 
h um erus just above the condyle known 
as the supratrochlear septum. This ap 
pearance has been thought in the past to 
be due to accessory centers of ossifica- 
tion or a tiny sesamoid bone. The oper- 
ative findings in six cases presenting this 
roentgen appearance have shown that the 
lesion is really an osteochondritis dis- 
secans. Inasmuch as these patients all 
showed either an actual foramen in the 
supratrochlear region of the normal 
elbow or a very thin cortical plate, it is 
thought that a vascular abnormality dur- 
ing growth is a predisposing cause for 
the osteochondritis. It is known that 
symptoms may not exits or remain sub- 
clinical for a considerable time. The 
minimal trauma associated with the onset 
of clinically noticeable symptoms cannot 
be considered the major cause of the 
condition. Extrusion of the diseased 
cartilage as a loose body in the joint 
may occur. Surgical removal affords 
complete relief of symptoms. 32 
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Incidence — Relationship between age 
and types of appendicitis is well illus- 
trated by the following table which 
serves to support the view that per- 
foration of acutely inflamed appendix 
tends to occur earlier in the course of 
disease in babies and young children. 
Perforation was encountered more than 
twice as often as was simple acute 
appendicitis without rupture. All pa- 
tients under two years of age had per- 
foration. 

Etiology 1 — Obstruction of the ap- 
pendiceal lumen may be produced by 
several pathologic entities. Wangen- 
steen was able to demonstrate the pres- 
ence of Gerlach’s mucosal fold in 80 per 
cent of over 500 cadavers and also, by 
microscopic study of the cecoappendiceal 
junction, the existence of a sphincter- 
like group of circular muscle fibers at 


Relation Between Type of Appendicitis 
and Age 


Acute Unruptured 

Acute Ruptured 

... 

Age %7i 

No. of 

Age in 

No. of 

Years 

Cases 

Years 

Cases 

0- 1 

1 

0-1 

0 

1- 2 

0 

! 1_ 2 

22 

2- 4 

15 

! 2- 4 

59 

4- 6 

37 

4- 6 

42 

6-12 

195 

6-12 

109 

12-16 

24 

12-16 

2 


(Scott, H. W., Jr. and Ware, P. F. : Arch. 
Surg. 50: 258 (May) 1945.) 


the appendiceal base. These two factors 
offer some resistance to the outflow of 
luminal secretions, which cause fecaliths 
to be the most positive cause of appen- 
diceal obstruction. Concretions were 
found in 40 per cent of all appendices 
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in the Children’s Hospital series on 
pathologic examination. In 66 per cent 
of specimens exhibiting perforation, feca- 
liths were present. The actual figure of 
incidence is probably much higher than 
this. Obviously, by the time of opera- 
tion the fecalith may already have been 
extruded into the cecum or into the 
general peritoneal cavity through a per- 
foration. Unfortunately, the presence or 
absence of a fecalith is. the peritoneal 
cavity has not been specifically recorded 
in most of the operative notes. 

Another factor which may predispose 
to the development of acute appendi- 
citis in children is infection of the ap- 
pendix with pinworms (oxyuris vermi- 
cularis). These parasites were present 
in the appendices of sixty patients pre- 
senting the clinical picture of acute ap- 
pendicitis in this five and one-half year 
period. In twenty-five of these patients 
there was acute inflammation of the 
appendix, with perforations in four in- 
stances. The appendices of the remain- 
ing thirty-five who had a typical clinical 
picture of appendicitis showed no gross 
or microscopic inflammatory changes, 
and their cases are not included in this 
series. The relationship of pinworms to 
appendicitis was discussed by Botsford, 
Hudson, and Chamberlain in 1939, but 
no definite conclusions as to the etiologic 
connection could be formed. Neverthe- 
less, it is possible that a bolus of pin- 
worms may occasionally obstruct the 
appendiceal lumen in the same way a 
fecalith does. 

Diagnosis — The typical attack in a 
young adult is ushered in by pain appar- 
ently due to overdistention of the ap- 
pendix. It partakes the nature of a 
sustained colic. The pain can seldom be 
exactly located but is referred to the 
center of the abdomen, the region of the 
umbilicus, or the epigastrium. It varies 
from an almost unbearable ache to a feel- 


Pathological Distribution 


Appendicitis, acute suppura- 
tive simple 645 

Perforative 
Appendicitis 
73 Cases 

Total acute suppurative ap- 


pendicitis 718 

Interval appendicitis 610 

Incidental appendectomies 154 

Carcinoid of the appendix 4 

Actinomycosis appendix 2 

Tuberculous appendicitis 1 

Decidual reaction 3 

Oxyuris in appendix 2 


Total appendectomies .. . . 1,494 


(Fisher, H. C. and Burch, J. C. : South. M. J. 

38:255 (April) 1945.) 

ing of nagging discomfort but is usually 
severe and associated with nausea. Very 
rarely it is relieved temporarily by pas- 
sage of gas or a movement of the bowels. 
Keyes 3 emphasizes the importance of 
“gas stoppage” as a basis for diagnosis 
during the first phase. The gas stop- 
page merits the name because it is 
always a desire to pass gas downward 
rather than up and characteristically 
gives little relief from the general ab- 
dominal tormina or discomfort. Keyes 3 
claims that this symptom was present in 
forty out of fifty proven cases of appen- 
dicitis. The other condition producing 
similar symptoms is intestinal obstruc- 
tion. After several hours the sensation 
of gas stoppage subsides and is ex- 
changed for a feeling of soreness in the 
right iliac fossa, in the region of the 
appendix itself. 

Accurate diagnosis of appendicitis is 
often difficult. Many diseased appendices 
perforate while an even larger number 
of normal ones are removed on suspi- 
cion. Because of difficulty in diagnosis 
and fear of subsequent attacks, some 


Appendicitis, acute perfora- 
tive with abscess 34 

Appendicitis, acute perfora- 
tive with general peritonitis 39 
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extremists have gone so far as to advo- 
cate removal of all appendices. Observa- 
tion of a patient on an hourly basis is 
not dangerous. 

There are a few facts about clinical 
manifestations 4 which will aid tremen- 
dously in solving the diagnostic prob- 
lems. In the first place, pain always 
precedes nausea and vomiting in appen- 
dicitis. About the only exceptions are 
those rare instances when appendicitis 
develops secondarily to an acute enter- 
itis. The presence of diarrhea to a great 
extent excludes the diagnosis of appendi- 
citis, although there are occasional in- 
stances when the acute enteritis may 
give rise to appendicitis. Vomiting itself 
is a relatively late symptom and seldom 
is present to a severe degree. Appendi- 
citis may proceed to perforation without 
vomiting, particularly in retrocecal ap- 
pendicitis in which vomiting is rare. By 
far the great majority of cases of acute 
appendicitis reveal a leukocytosis, but we 
have exceptions in so far as the appen- 
dix may perforate without evidence of 
leukocytosis. Another fairly consistent 
rule is the absence of significant fever 
until the point of perforation or after. 
A low grade fever up to 100° F. may be 
present even in the early stage of appen- 
dicitis, particularly in children. How- 
ever, the presence of a fever above 
103.5° F. and 104° F. excludes unper- 
forated appendicitis. In other words, if 
the local findings are so meager as to ex- 
clude perforation, then a high fever ac- 
companying these findings can actually 
exclude the diagnosis of appendicitis. In 
such instances, when high fever is pres- 
ent with minimal local findings, urinary 
infection will be one of the most com- 
mon explanations of the clinical picture. 
An error in diagnosis is not of great 
consequence so long as the physician 
makes the correct decision as to whether 
or not an operation was needed or indi- 


cated. On a few occasions, operation is 
performed largely as a protective meas- 
ure when appendicitis cannot be ex- 
cluded in the diagnosis. This is justi- 
fiable when you realize that under such 
circumstances the mortality rate follow- 
ing the operation will be much less than 
Yz of 1 per cent, whereas it may be 
over 10 per cent if operation is delayed 
until the time of perforation. 

In retrocecal appendicitis, many of 
the signs and symptoms are unreliable. 
It is common to have retrocecal appen- 
dicitis progress through the point of 
perforation without muscle spasm or 
nausea and vomiting. However, leuko- 
cytosis will be just as constant in retro- 
cecal appendicitis as in any other type. 
One of the most valuable signs in the 
identification of retrocecal appendicitis is 
pronounced local tenderness posteriorly 
or laterally in the iliac fossa. However, 
we must be able to exclude the urinary 
tract as the offending source of the 
trouble. 

Malloy, Jason, and Drew"’ empha- 
size the differential diagnosis of lym- 
phoid mesenteric hyperplasia. Fifty- 
seven cases were characterized by a 
history of an upper respiratory infection 
or gastrointestinal upset for a few days 
to a week or ten days, and gradually or 
suddenly developed colicky abdominal 
pains. In many cases, the preceding 
infection may have only a brief interval 
between its onset and the onset of ab- 
dominal symptoms. The abdominal pains 
may begin and end in the right lower 
quadrant, or they may be generalized at 
first, and later become localized in the 
right lower quadrant, findings which are 
common in appendicitis in general. The 
attacks are usually recurrent and the 
increased frequency or increased severity 
of the abdominal symptoms forces the 
patient to seek relief. Nausea and vom- 
iting are usually present and the occur- 
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rence of anorexia is found in every case 
in which the inflammatory process in 
the appendix is severe. The white blood 
count is usually below 10,000, but again 
when the primary infection is present 
and inflammation has been added to the 
appendix, the white blood count is in- 
fluenced by this and is above 10,000 in 
the majority of cases. In this series, 
many of these patients when first seen 
were considered as cases of acute mesen- 
teric lymphadenitis or subsiding appen- 
dicitis, yet they were operated upon in 
order not to incur the risk of overlook- 
ing an irreversibly inflamed appendix. It 
is the conviction of Malloy, Jason, and 
Drew 5 that it is to invite disaster to 
discharge a patient with a diagnosis of 
acute mesenteric lymphadenitis without 
a period of observation. 

Appendicitis in Childhood 6 — The 
warning signal of abdominal pain (“stom- 
ach ache”) can never be dismissed cas- 
ually, and its presence calls for exclusion 
or establishment of the differential diag- 
nosis of appendicitis in the greatest ma- 
jority of cases. The generalized pain or 
tormina in the abdomen, followed in 
a few hours by localized point tender- 
ness over McBurney’s point, is probably 
the most important diagnostic sign. A 
frequent cause of confusion in the differ- 
ential diagnosis lies in the abdominal 
pains that occur with parenteral infec- 
tions, most often with upper respiratory 
tract infections, possibly only because 
these are more frequent than all other 
infections combined. They occur not 
infrequently with acute rheumatic fever. 
One type of pain occurs early, is com- 
monly restricted to the umbilicus, is 
sharp, intermittent, of variable intensity, 
and suggests a referred pain from some 
undetermined source. There is little or 
no tenderness. Another pain occurs at 
any time during, or throughout, the 
parenteral infection, is more diffuse, of 


a duller character, and there is more 
tenderness than spontaneous pain. This 
pain is rather obviously due to mesen- 
teric lymphadenitis. This has been con- 
firmed by both operation and necropsy. 
If the pain and tenderness are wide- 
spread or on both sides, the case is 
probably not one of appendicitis. Whether 
these two manifestations of pain have a 
common origin is not known. One can 
only speculate as to whether this more 
widespread type of lymphadenitis has the 
same etiology as the mysterious, appar- 
ently more regional, ’lymphatic involve- 
ment not so infrequently encountered at 
operation instead of a suspected appen- 
dicitis. Brennemann 6 doubts it himself. 
It has been claimed that the differen- 
tial diagnosis between appendicitis and 
lymphadenitis can readily be made by 
turning the patient for a short time on 
the left side and then determining the 
site of tenderness. If it remains on the 
right side, it is said to be due to ap- 
pendicitis; if it has shifted to the left 
side, to lymphadenitis. Brennemann has 
not been able to confirm this sign in 
children, nor does he know how to 
differentiate the two conditions. It should 
be emphasized, although parenthetically, 
that the presence of an upper respiratory 
tract infection must never keep one from 
treating as appendicitis a condition that 
looks like appendicitis, since there is con- 
siderable evidence that more than half 
of all cases of appendicitis are causally 
related to throat infections. 

Mortality in childhood appendicitis is 
recorded by Anderson 7 of Australia. 
The figures are concerned only with 
those cases of appendicitis proved at 
operation or postmortem. From among 
878 patients between .three and fourteen 
years of age, covering the period from 
July, 1931, to June, 1943, 24 died — a 
mortality rate of 3 per cent. Twenty- 
two of these deaths occurred in cases 
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complicated by peritonitis or appendiceal 
abscess. The mortality rate bore no 
relation to the manner of drainage or 
lack of drainage of the abdomen. Among 
forty-one cases accompanied by peri- 
tonitis or abscess, thirteen were under 
two years of age and eight of them died. 
Of the remaining twenty-eight over two 
but under three, eight died. 

Appendicitis in Pregnancy — John- 
son 8 reports that the incidence of ap- 
pendicitis in women is not influenced by 
pregnancy. Primary acute appendicitis 
occurs at the same rate in all women 
irrespective of whether a pregnancy is 
present or not. Although primary acute 
attacks of appendicitis are rare in preg- 
nancy, an existing chronic appendicitis 
is unfavorably influenced by it. The 
course of acute appendicitis during preg- 
nancy is rapid and perforation may occur 
within a few hours, especially in the later 
months. Diagnosis becomes increasingly 
difficult after the sixth month. When 
doubt exists, operation should be per- 
formed if the patient’s general condition 
is grave. With early operation, the 
maternal prognosis is good, but if per- 
foration has occurred a mortality rate of 
SO per cent must be expected. There is 
little danger of abortion in simple cases, 
but after perforation 50 per cent of uteri 
will empty themselves, thus increasing 
the mortality by 5 per cent. In the last 
two months, perforation is extremely 
dangerous both to mother and to child. 
Cesarean section followed by appendec- 
tomy is advocated as the procedure most 
likely to give good results. The type of 
cesarean section depends on the extent 
of involvement of the parietal and uter- 
ine peritoneum. If involvement is very 
severe, Porro’s operation is safest. In 
most other cases, the lower segment op- 
eration will be best. Whenever possible, 
the diseased appendix should be removed 


643 

if there is a possibility of the occurrence 
of pregnancy. 

Treatment — Disagreement exists re- 
garding the use of delayed or conserva- 
tive treatment in appendicitis. There is 
likewise an equal amount of misunder- 
standing of facts in so far as physicians 
erroneously treat certain cases conserva- 
tively, having misinterpreted the indica- 
tions for conservative therapy. In one 
feature there is no disagreement, namely, 
that appendectomy should be performed 
in every patient up to perforation of the 
appendix and several hours beyond. The 
controversy arises in the group who 
have perforated longer than eighteen to 
twenty-four hours. Cole 4 believes that 
with the availability of sulfonamides 
and penicillin we will be able to state 
that any patient with appendicitis who 
is not developing early evidence of mass 
formation should be subjected to imme- 
diate appendectomy. The one exception 
is that an operation must not be per- 
formed if it appears that laparotomy 
itself would be sufficient to produce a 
fatality. On occasions, treatment by in- 
travenous glucose and saline, which 
would reestablish fluid and electrolytic 
imbalance, will change the situation from 
one of inoperability to operability in a 
few hours. Conservative treatment con- 
sists of Wangensteen decompression, 
intravenous fluids, sulfonamide or 
penicillin therapy, and simple drain- 
age of the peritoneal cavity, under 
local anesthesia, if the patient’s condi- 
tion is critical. Never drain an appen- 
diceal abscess across from the free peri- 
toneal cavity. When one is faced with 
the problem of extreme toxicity, 1 con- 
siderable clinical judgment is required, 
and it is essential to recall that removal 
of the ruptured appendix offers the pa- 
tient the greatest assistance in overcom- 
ing his infection. Ochsner and John- 
ston 9 make a plea for careful, study 
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and individualization in every case of 
appendiceal peritonitis. They advocate : 
(1) Immediate surgical extirpation of 
the vermiform appendix in all cases of 
unruptured appendicitis ; ( 2 ) immediate 
appendectomy in all patients with rup- 
tured appendicitis in whom there is not 
definite and demonstrable localization ; 
(3) conservative therapy of all cases of 
localizing inflammatory processes until 
abscess formation, followed by surgical 
drainage. When the appendix is incorpo- 
rated in the wall of the abscess and can- 
not be removed without destruction of the 
inflammatory barrier, with subsequent 
generalized peritoneal infection, Scott 
and Ware 1 suggest that simple drainage 
should be instituted and appendectomy 
deferred for about six months. 

Stratte 10 advocates inversion of the 
stump of the appendix in the following 
manner : “After tying the mesoappendix 
and cutting it away from the appendix, 
the site selected for amputation is not 
crushed. It is tied off at a distance of 
about one-third inch from the cecum 
with a plain No. 0 catgut, using a 
granny knot (the idea being that a few 
hours later the knot will open into the 
lumen of the gut ) . A purse-string suture 
is placed about the appendiceal base, 
using No. 000 or No. 0000 chromic on 
an atraumatic needle and placing the 
first stitch in such a manner that when 
the purse-string suture is tied, the ap- 
pendiceal artery will be included in the 
tie. Then a Kelly forceps is slipped 
under a loop of the purse-string suture 
opposite the ends to be tied and a bite 
is taken into the appendix just proximal 
to the constriction made by the tie which 
tied off the appendix. Now an artery 
forceps is placed across ' the appendix 
just distal to the tie and amputation is 
consummated between the tie and the 
distal forceps either with an electro- 
cautery or a knife followed by phenol 


and alcohol. The purse-string suture is 
tied by the surgeon, while the assistant 
uses the Kelly forceps, with its grasp 
on the stump as described, to complete 
the inversion. More stitches may be 
added at the discretion of the surgeon.” 

Sulfanilamide Therapy — Postopera- 
tive period following appendectomy for 
acute nonperforative appendicitis in chil- 
dren presents few problems. Scott and 
Ware 1 have used chemotherapy post- 
operatively only when smears or cultures 
of the peritoneal fluid taken at operation 
have revealed organisms. They report 
that while no definite statistical conclu- 
sions can be drawn from the figures, it 
seems that in their cases the intraperi- 
toneal use of sulfonamide compounds 
offered no great advantage over the oral 
or parenteral use of sulf athiazole or 
sulfadiazine in reducing the incidence 
of these complications. 

Ochsner and Johnston 0 report that 
comparison of treatment and results in the 
years 1933 and 1943 indicates that ther- 
apy now employed is more effective than 
that used formerly. Sulfonamide drugs 
have been a boon in lowering mortality 
and morbidity. They should be used as 
supplement to rather than replacement of 
surgical judgment. Equally important, 
however, are the use of relatively large 
amounts of blood and plasma and rou- 
tine employment of gastrointestinal de- 
compression in all cases with any possi- 
bility of adynamic ileus. 

According to Mueller, 11 sulfanila- 
mide has been used locally in 320 out 
of a total of 739 cases of acute appendi- 
citis and its complications during the 
past five years. The mortality in this 
group of cases was 0.4 per cent. The 
postoperative complications were rela- 
tively few. In a similar group of cases 
in the five-year period before the use 
of local sulfanilamide, 742 cases were 
operated upon, with a mortality of 2.83 
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per cent, and there were considerably 
more complications. No serious toxic 
effects followed the use of sulfanilamide 
locally in the peritoneal cavity. Local 
use of sulfanilamide is preferred to the 
use of sulfonamides orally or intrave- 
nously, because of the high local con- 
centrations of the drug in the peritoneal 
cavity. 

Early Rising— Patricelli 12 states that 
during the last two years, all those pa- 
tients who would cooperate were sub- 
jected to the following regime : The 
patient was mentally and psychologically 
primed that no harm would result, that 
early rising was the logical procedure, 
that normal excretory function would 
be more quickly resumed, that there 
would be less gas pain, that there would 
be less catheterizations required and that 
less pulmonary complications, such as 
atelectasis, pneumonia, and embolism 
would occur. The patient was asked to 
move very freely in bed with no fear 
of any untoward consequences. 

Complications — The most common 
complication of appendicitis is peritonitis . 
The treatment of peritonitis caused a 
perforated appendix is a bit controver- 
sial. In Cole’s 4 estimation, any patient 
with peritonitis produced by a perforated 
appendix, presenting no evidence of 
localization by abscess formation, should 
have an appendectomy to eliminate the 
source of the peritonitis, unless he is so 
ill that operation would produce a fatal- 
ity. Such a policy seems particularly 
justifiable now, since sulfonamides , 
penicillin , and streptomycin are avail- 
able. Nevertheless, it should be empha- 
sized that no drug could be expected to 
overcome a continuous contamination re- 
sulting from a constantly leaking ap- 
pendix. 

Treatment of generalized peritonitis 
by the newer method of drainage in 
gross perforation of the appendix has 


rewarded efforts by reduction of the 
mortality. The Babcock sump drain, re- 
ported by Burnett, Rosemond, and Cas- 
well, 13 lends itself mod readily to cleans- 
ing and sterilization. The drainage tube 
is made of stainless ^teel and causes no 
demonstrable irritation to tissue. It 
should be placed into the most depend- 
ent part of the infected cavity. The 
patient’s position should promote gravity 
drainage of exudate into this dependent 
area. Only liquid exudate is subjected 
to the vacuum. No direct suction is 
made at any time against bowel, omen- 
tum or soft tissue unless dressings are 
erroneously permitted to seal the pro- 
truding end of the larger tube. It is 
essential for proper functioning of the 
drain that there be free access of air and 
that there be sufficient space between 
the inner aspirating tube and the outer 
collecting tube to allow for its passage 
or else vacuum against bowel and omen- 
tum will occur. Simple tests should be 
made frequently to insure proper func- 
tion of drain, bottle, and motor. If the 
vacuum gauge rises above zero, there 
is blockage. 

In addition to the important factors 
of decreased mortality and morbidity, 
other advantages of sump drainage are: 
(1) Removal of pus by positive means 
from the bottom of cavities instead of 
puddling and overflow from accumula- 
tion and body or intestinal movements 
as obtains with other methods. Thus 
even large but localized abscesses are 
more rapidly healed. (2) Frequent change 
of the small dressing is usually not re- 
quired. (3) Ventilation and more ade- 
quate drainage decrease odor which is 
an important esthetic factor to many 
patients. (4) Pus is collected in a bottle 
with or without deodorant or antiseptic 
for easy disposal instead of on the dress- 
ings, etc. (5) Postoperative hernia is 
much less likely. Burnett, Rosemond Jf 
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Ninety-six Cases of Gross Perforation of Appendix 



Number 

of 

Cases 

Hospital 
Stay * 

i 

Duration 
of Fever 
Above 
100° F* 

Duration 

of 

Drainage * 

Number 

of 

Deaths 

M ortahty 
Per Cent 

Pre-sump-sulfonamide era 

34 

15.4 

5.1 

7.2 

12 

35 

Sump-sulfonamide era 

62 

18.9 

5.46 

5.53 

6 

9.6 

Sump drain and appendectomy 







without sulfonamides 

14 

15 

3.6 

4.3 

0 

0 

Sump drain and appendectomy 







with sulfonamides 

33 

16.6 

4.87 

4.63 

5 

15.1 


* Average number of days. 

(Burnett, W. E., Rosemond, G. P. and Caswell, H. T. : S. Clin. North America 24: 1316 (Dec.) 1944.) 


and Caswell 13 state that only two small 
ones were discovered at reoperation for 
appendectomy, although they were not 
demonstrable before incision. (6) Post- 
operative obstruction is less likely. (7) 
Postoperative secondary abscesses are 
rare. 

Abscess of the peritoneal cavity 4 is a 
common complication of perforated ap- 
pendix. Failure to perform a rectal or 
vaginal examination commonly is the 
explanation of lack of recognition of 
abscess in the pelvis. Subdiaphragmatic 
abscess is a relatively common compli- 
cation of perforated appendicitis. The 
most reliable and sometimes the only 
indication is the development of fever. 
The most reliable evidence of subdia- 
phragmatic abscess is elevation of the 
diaphragm with fixation, as determined 
by fluoroscopy. Intestinal obstruction is a 
late complication of appendicitis, usually 
occurring after adhesions have formed 
and the acute symptoms have disap- 
peared. Obstruction of this type responds 
to intestinal decompression, although the 
obstruction is apt to recur after relief is 
obtained. If the obstruction should occur 
early in the,^f^jjfe^ore the inflamma- 
tory^Mpfess ; hast’- cleared, it would be 

iwdifeitt important to avoid operation 


if possible and rely upon control by 
decompression. 

Scott and Ware 1 report that in sev- 
enteen cases this complication appeared 
during the first or second week after 
operation, while in two cases late ob- 
struction occurred five and twelve months 
respectively following peritonitis. Early 
intestinal obstruction is usually a result 
of friable, fibrinous adhesions due to 
plastic exudate between loops of bowel. 
In the earlier cases of Scott and Ware’s 
series, Witzel enterostomy was done 
without delay, but this has been rarely 
necessary in recent years. Resorption of 
exudate with relief of the obstruction 
will take place in most instances within 
a few days if decompression of the dis- 
tended bowel is accomplished by constant 
gastric siphonage or the use of a Miller- 
Abbott tube. High concentration oxygen 
is also of definite value in this regard. 
For late intestinal obstruction, laparot- 
omy and lysis of adhesions are clearly 
indicated. 

Hughes and Lambeth 14 present a 
table on pulmonary complications fol- 
lowing 361 appendicitis operations: 


Atelectasis alone or with pneumonitis 5 

Bronchopneumonia or bronchitis 7 

Lobular infarct 1 


13 ’ 
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Pulmonary complications were present 
in 10.4 per cent of the 49 operations for 
severe appendicitis and 2.6 per cent of 
312 operations for uncomplicated appen- 
dicitis. 

There are few reported cases in the 
medical literature of the formation of 
large calculi in the appendix . The two 
largest appendiceal calculi known are one 
reported in 1921 by Packard, measuring 
1.0 by 2.0 by 4.0 cm., and the one re- 
ported by Bunch and Adcock in 1939, 
measuring 2.75 cm. in each direction. 
Pilcher 15 adds his findings of a calculus 
that measured 2.75 cm. in diameter. As 
far as can be determined, these three 
cases are the only ones of true calculi 
of such large size found in the appendix. 

Appendic ostomy 16 is useful for the re- 
lief of obstruction due to a carcinoma of 
the left colon or as a complemental oper- 
ation in resection of the bowel. The 
Devine defunctioning procedure may be 
dangerous when the transverse colon is 
tense and thinned from distention by 
fecal material. It then is difficult to 
suture the arms of the loop together 
without tearing or puncturing the bowel 
or to exteriorize the ends of the divided 
bowel without contaminating the sub- 
cutaneous fat. The clamps devised may 
not be suitable for the individual patient ; 
sinuses or fistulas may persist from the 
two segments of bowel left implanted in 
the abdominal wall, and the final closure 
may greatly prolong the patient’s hos- 
pitalization. As a rule, Babcock and 
Bacon 16 prefer a simple appendicostomy 
or cecostomy. The appendix and meso- 
appendix are pulled through a small stab 
wound at McBurney’s point and a 14 
or, preferably, a 16 French rubber cathe- 
ter passed into the cecum and tied in. 
The mesoappendix remains attached to 
nourish the portion of the appendix 
within the abdominal wall. The catheter 
should be tied in with two ligatures, 


anchored by tying them over dental cot- 
ton rolls, and then tested by irrigation to 
prove its position within the cecum. 
Unless carefully anchored and viable, the 
section of appendix may slip back into 
the abdomen. For decompression, the 
colon may be frequently irrigated with 
1 : 10 solution of hydrogen peroxide. 
After the appendix has adhered in the 
wound it may be dilated by the daily 
introduction of catheters of increasing 
size until, if desired, a 26 or 28 French 
is in place. 

Mortality — Cole 4 points out that al- 
though there has been a sharp decline 
in the mortality rate in acute appendi- 
citis, it still remains a serious disease. 
The death rate per 100,000 population 
in the United States has dropped from a 
high of 15 between 1925 and 1930 to 
5.4 in 1944. It is well known that the 
mortality rate in the mild case of appen- 
dicitis is extremely low, being less than 
one-half of 1 per cent, contrasted to a 
figure of 10 to 15 per cent in the per- 
forated group. The mortality rate itself 
began to show a sharp decline with the 
use of sulfonamides, and will no doubt 
show a still more precipitous decline 
with the use of penicillin. Early diagno- 
sis and operation are the important fac- 
tors for lowering the mortality rate of ap- 
pendicitis in children. 17 More harm can 
result from the delay of operations than 
from operations performed on an erro- 
neous diagnosis. In Scott and Ware’s 1 
series of 506 cases, 8 deaths occurred, a 
mortality rate of 1.58 per cent. In their 
series of 234 cases of perforated appen- 
dices, 7 deaths resulted, a mortality rate 
of 2.99 per cent. These deaths occurred 
in children with generalized peritonitis. 

In a report on 23,000 cases studied 
from the Pennsylvania state-wide hospi- 
tal records of 1942, Bower 8 states that 
the mortality of patients suffering with 
spreading peritonitis, the result of a 
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Sulfonamides Administered 

Sulfonamides not Administered 

\ 

Cases 

Deaths 

Mortality 
Per Cent 

Cases 

Deaths 

Mortality 
Per Cent 

, 

Drained 

Xot drained. . . 

408 

34 

139 

22 

34.07 

64.71 

76 

6 

32 

3 

42.11 

50.00 


perforated appendix, in 186 hospitals in 
1937 was 25.96 per cent. The mortality 
of spreading peritonitis in these same 
hospitals in 1942 was 41.17 per cent. 
The most conclusive evidence available 
regarding the results of removal or non- 
removal of the perforated appendix com- 
plicated with spreading peritonitis is the 
record of hospitals in the state where a 
minimal mortality has been consistently 
maintained by doing as little surgery as 
possible in the presence of a fulminating 
peritoneal infection. The appendix is not 
removed or searched for, drains are in- 
serted, and the wound not sutured. In 
many of these hospitals absolute Ochs- 
nerization is instituted, operation is de- 
ferred until a localized abscess develops, 
the appendix not removed, and the 
drains not disturbed before the seventh 
day. In contrast to the above, a review 
of the results of management in the hos- 
pitals where an appendectomy was per- 
formed immediately regardless of degree 
of peritoneal involvement showed a con- 
sistently higher mortality. 

It may be that the surgeons in charge 
of these patients were so impressed with 
the apparently favorable results obtained 
with the use of sulfonamides in some 
patients that they expected miracles 
when a large amount of the drug was 
placed in the peritoneal cavity in severe 
types of infection. In the drainage group, 
those who received sulfonamides showed 
a lower mortality but the patients in this 
group who did not receive the sulfona- 
mides comprised but 19 per cent of the 
sulfonamide group. While the deaths in 


the group without drainage might be 
attributed to the absence of drains, it is 
rather significant that the patients who 
had the drug placed in the peritoneal 
cavity showed a 14.71 per cent higher 
mortality. It is also significant and bears 
repetition that a review of the patients 
with spreading peritonitis who were not 
operated on shows that the only recov- 
eries occurred among those who did not 
have the sulfonamides. Of the thirty-two 
patients admitted to hospitals with a 
diagnosis of spreading peritonitis of ad- 
vanced degree and not operated on, 
fifteen were given the sulfonamides and 
all died ; seventeen were not given the 
sulfonamides and two lived. 
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BILIARY DUCTS 

Frederick A. Fiske, B.S., M.D., F.A.C.S. 


Stricture 

It is pointed out by Allen 1 that the 
injuries to the common and hepatic ducts 
occur with greater frequency than is usu- 
ally admitted. Many of these technical 
errors are unrecognized as the cause of 
death. Those who survive are doomed 
to a shortened life or invalidism and 
repeated operations. The so-called liver 
death death due to ligation of the right 
hepatic artery is mentioned. The fre- 
quent anomalies which occur in the re- 
gion of the duct and vascular supply to 
the gallbladder should be studied at the 
time of operation and all structures 
clearly identified before division. The 
author felt that dissection of the gall- 
bladder from above downward, aided 
by an artificial edema in the gallbladder 
peritoneum, was helpful in accurately 
identifying the ducts and other impor- 
tant structures. The cystic artery, cystic 
duct, and common hepatic duct should 
all be identified before any structure 
is clamped. Karly recognition of an 
injured bile duct is essential and should 
be repaired at the time of injury. Care- 
ful approximation of the ends of the 
duct over a “T” tube or “L” tube which 
is brought out through the duct at a 


distance from the anastomosis, so that it 
will lessen the damage at the site of 
anastomosis and decrease the incidence 
of postoperative stricture, was advocated. 

The victims of injured bile duct fall 
into two main groups: (1) The type 
that becomes jaundiced within a few 
days after operation, or drains an un- 
expected amount of bile into the peri- 
toneal cavity or to the outside ; (2) those 
patients who do moderately well for 
some weeks or even months before de- 
veloping signs of jaundice with begin- 
ning episodes of chills and fever. In the 
first group the ducts have usually been 
divided and the cut ends ligated. Tem- 
porary relief may be obtained within a 
week or ten days by the sudden outpour- 
ing of large quantities of bile after the 
suture has been disturbed. Others, ap- 
proximately 25 per cent, die from a bile 
peritonitis. If drains have been ade- 
quately placed, excessive biliary drainage 
may occur and the patient survives. The 
group with ligated ends should be sub- 
jected to corrective surgery before the 
sutures have given away. This accident 
is apt to take place when the cystic duct 
is short or runs to the common duct at 
a low level. Traction on Hartman’s 



650 


SURGERY 


pouch brings into view a normal size ally produces invalidism which requires 
common duct that under tension seems surgical assistance in about six to eight- 
to the operator small enough to be the een months. In these cases the distal 
cystic duct. It is difficult to explain how segment of the duct is often narrow and 
the surgeon can tie the same duct at a sclerosed into a fibrous cord. Exposure 
higher level, which must be done in of the ampulla of Vater through the 
order to liberate the gallbladder, without duodenum shows that a very fine probe 
recognizing this error. Another injury is cannot enter the duct. The author did 
tenting of the common duct, allowing not feel that these cases were amenable 
complete division of the structure. This to end-to-end anastomosis. 



Fig. 1 — Schematic drawing representing the division of the jejunum approximately 30 cm. 
distal to the ligament of Treitz. Also the method which is used to invert the end of the distal 
segment. (Allen, A. W. : Ann. Surg, 121: 412 (April) 1945.) 

condition usually permits an end-to-end It was felt that two factors were in- 
anastomosis. In group 2, partial stric- volved in explaining the reason that 

tures take place when the duct is tented anastomoses between the gallbladder or 

sufficiently to constrict its anterior por- duct to the gastrointestinal tract often 

tion. Injury to the duct may also occur result in cholangitis. (1) The peristaltic 

during a blind attempt to control an action of the gastrointestinal tract which 

unexpected hemorrhage. If a sudden tends to send its contents into the liver 

hemorrhage occurs, the author empha- ducts ; ( 2 ) a gradual nfrrowing of the 

sized moving to the left of the table communication with inspissated bile or 

placing the fingers in the foramen of actual stones contributing to the inflam- 

Winslow and compressing the hepatic matory reaction. All of the successful 

vessels until the exact site of bleeding can operations have been based on a wide, 

be determined. Partial duct injury usu- free, and permanent communication. Re- 
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gardless of the method employed, the 
following points are important in re- 
establishing continuity. 

( 1 ) The elimination of scar tissue and 
prevention of its recurrence at the anas- 
tomosis; (2) an isoperistaltic anastomo- 
sis with the gastrointestinal tract; (3) 
nonabsorbable interrupted sutures; (4) 
watertight closure at the anastomosis; 
(5) holding the anastomosis temporarily 
by some tube. 
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ences with the vitallium tube were not 
entirely satisfactory. 

W hen the distal end of the duct is 
sufficiently destroyed to make an end-to- 
end anastomosis impractical, the author 
advocates anastomosis of the remaining 
proximal duct to the end of the jejunum 
as illustrated. 

This method of repair was used in 
eight cases, three of which had one or 
two mild transient episodes of pain, jaun- 



Fig. 2 — Schematic drawing to illustrate the turned-in distal segment of the jejunum and how 
the catheter is brought down through the lumen of the intestine. 

Fig. 3 — Illustrates a method used in three instances to increase the depth of the hepatic duct 
so that at least 1 cm. of the bell end of the catheter could be held into the remaining segment of the 
duct. Note the eye cut in the catheter to allow bile to seep into the intestine instead of all coming 
through the tube to the outside. 

Fig. 3a — Illustrates the method of introducing the bell end of the catheter into the developed 
segment of the hepatic duct. (Allen, A. W. : Ann. Surg. 121 : 412 (April) 1945.) 


It was pointed out that the use of a 
vitallium tube had these disadvantages: 
The inability to dilate, the possibility of 
being dislodged into the gastrointestinal 
tract, and the possibility of obstruction 
to the tube by means of deposited bile 
salts. This may be prevented by the 
free use of bile salts during the post- 
operative’ period. The author's experi- 


dice, chills, and fever following the oper- 
ation. Patients have been observed over 
a two-year period and the author feels 
that the results are better than with any 
other type of anastomosis except an 
accurate end-tp-end. The Roux type of 
anastomosis of the jejunum produces a 
mechanical arrangement whereby the in- 
testinal current is directed away from 
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Fig. 4 — Schematic representation of sutures of No. 30 cotton thread placed through the 
scar tissue in the liver sulcus and through the jejunum. The bell end of the catheter has 
been fastened to the stump of the hepatic duct by two plain catgut sutures. (Allen, A. W. : 
Ann. Surg. 121:412 (April) 1945.) 



Fig. 5 — Illustrates the appearance of the jejunum after the sutures to the liver surface 
have been tied. 

✓ * — Schematic representation of the ^^roocimate appearance of the tube in situ . 

(Allen. A. W.: Ann. Surg. 121:412 (April) 1945, V 
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the liver. Silk or cotton sutures securely removal of stones, even asvmptomatic 
hold the serosal surface of the jejunum stones in patients below fortv or fortv- 
to the serosal surface of the liver, thus five years of age, prevention of operative 
assuring the best possible healing prop- trauma by adequate exposure, careful 

erties - cystic duct dissection, individual ligation 

It is reported by Cole et al* that a of cystic duct and cystic artery, and 
series of twenty-three cases of stricture careful identification of structures before 
or absence of the bile ducts (including dividing them. Extreme care should be 
two carcinomas of the common hepatic exercised in the performance of a chole- 



Fig. 6 — Schematic representation of the finished operation. The proximal end of the jejunum 
has been reimplanted into the side of the distal end at a low level, the tube in the hepatic duct 
brought out through an omental tab, and a stab wound in the abdominal wall lateral to the incision. 
(Allen, A. W. : Ann. Surg. 121 : 412 (April) 1945.) 


duct) was encountered over a six-year 
period. In ten cases no ducts could be 
found except the stump at the hilum of 
the liver; in this group a vitallium tube 
was used for anastomosis. Causes of 
stricture of the common duct were tab- 
ulated. 

In 76 per cent of the cases reported, 
operative trauma was probably the cause 
of the stricture. As a means of prevent- 
ing strictures, the authors advise early 


dochostomy, particular attention being 
paid to avoiding transverse incisions or 
tears and, if such should result, imme- 
diate repair of them. 

The authors point out that the type 
of repair indicated in reconstruction of 
the bile ducts will depend upon the con- 
dition of the duct at operation. These 
are divided into : 

1 . Local stricture of the common duct, 
which is uncommon, being encountered 



654 


SURGERY 


in only one of the twenty-three cases. 
In these cases the use of a vitallium tube 
may be satisfactory, but it was felt that 
a better procedure should be an end-to- 
end anastomosis over the arm of a a T”~ 
tube inserted a distance of 2 or 3 cm. 
distal to the line of anastomosis. If a 
vitallium tube is used, the flange on the 
shaft, fixed by means of a nonabsorbable 
suture, seems indicated. 

2. Stricture or absence of the ter- 
minal end of the common duct is also 
rare. The operation of choice in these 
cases is transplantation of the duct into 
the duodenum, using extreme care to 
approximate mucosa to mucosa over a 
rubber tube which will remain patent 
during the early period of postoperative 
edema. If stricture recurs or chills fol- 


TABLE I 

Causes of Benign Strictures of Common 
Bile Duct 


1. Operative trauma: 

(a) Excision, ligation, or incision. 

(b) Clamped while controlling hemor- 

hage. 

(c) Cystic-duct ligature too close. 

( d ) During gastrectomy. 

( e ) Following choledochostomy(rare). 

2. Ulceration due to gallstones. 

3. Inflammation : 

(a) Related to cholangitis. 

( b ) Abscess about duct. 

(c) Pylephlebitis. 

4. Secondary to pancreatitis. 

5. Tumors and multiple cysts. 


(Cole, W. H., Ireneus, C., Jr. and Reynolds, J. T. : 
Ann. Surg. 122:490 (Oct.) 1945.) 



Fig. 7 — After the ileum is severed and the proximal end sutured to the distal loop two to 
three feet from the point of severance, the distal end is closed with a continuous suture as shown 
in A. The end of the vitallium tube is inserted into the end of the intestine, aided by a hemostat 
threaded through a wound two inches from the closed end as shown in B. (Cole, W. H., 

Ireneus, C., Jr. and Isolds, J. T.: Ann. Surg. 122 : 490 (Oct.) 1945.) 
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low this operation, anastomosis of an 
isolated arm of the jejunum may be 
advisable. 

3. Absence or stricture of the com- 
mon hepatic duct. These lesions are 
much more difficult to repair because 
anastomosis of the duct at the hilus of 
the liver cannot be readily achieved. The 
use of a vitallium tube, with the funnel 


end projecting into the stump of the 
common hepatic duct at the hilus and 
the lower end protruding into the com- 
mon duct, is the procedure of choice. 
A purse-string suture around the open- 
ing of the stump of the duct at the hilus 
serves to anchor the tube in the hilus. 
The end of the common duct is then 
inserted into the other end of the vital- 



Fig. 8 — The connection between intestine and distal end of the vitalhuna tnbej made tighter 
by application of a purse-string suture of silk or cotton which is more easily app ed Jbefogthe 
tube is inserted. B, The end of the intestine is anchored against the liver by interrupted sutures, 
all of which should be inserted before any one is tied. (Cole, W. H., Ireneus, C., Jr. and Reynolds, 


J. T. : Ann. Surg. 122 : 490 (Oct.) 1945.) 
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lium lube anchoring the duodenum to 
the hilus of the liver with the flange in 
the shaft protruding, if possible. If suffi- 
cient mobilization of the common duct 
cannot be obtained, it should be firmly 
anchored to surrounding tissue in order 


question of repair becomes more diffi- 
cult. Cholangitis is the pathological con- 
dition to be feared from anastomosis of 
intestines to the hilus of the liver. This 
is aggravated by the tendency for stric- 
ture to re-form and by the reflux of food 



Fig. 9 — An alternative and shorter method of constructing an outlet of bile to a defunctionalized 
portion of intestine is to insert the vitallium tube into a loop of jejunum An enter oenterostomy 
should be performed eighteen to twenty-four inches from the point of insertion of the tube. How- 
ever, in our experience, this method has ultimately been followed (as late as two years) by severe 
cholangitis presumably because of reflux of food and intestinal contents into the liver. Construc- 
tion of valves as illustrated in Fig. 8 might minimize this tendency. (Cole, W H , Ireneus, C., Jr. 
and Reynolds, J. T. : Ann. Surg. 122: 500 (Oct.) 1945.) 


to prevent slipping from the end of the 
vitallium tube. 

4. Absence of the common and com- 
mon hepatic ducts. When no remnants 
of the common duct can be found, the 


and intestinal secretions into the intra- 
hepatic ducts. In this type of case, the 
authors advocate anastomosis of the hilus 
stump to an arm of the jejunum after 
the Roux principle. 
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Ths jejunum is divided at a distance inserted into the hilus of the liver and 
of at least one foot from the ligament fixed by means of a purse- string suture, 
of Tieitz, the distal end is closed by care being taken to avoid the portal vein 
inversion with a single suture of con- and hepatic artery in placing this suture, 
tinuous catgut and the proximal end is The other end of the vitallium tube is 
anastomosed to the distal loop at least brought through the distal end of the 
2 feet from its end by an end-to-end jejunum by means of a Pean clamp in- 
anastomosis. The distal end may then serted through a counterincision in the 



Fig. 10 — In our experience, the construction of valves of one of the two types illustrated above 
eliminates reflux of food (as indicated by barium studies) and has minimized or eliminated the 
cholangitis. A, A valve may be constructed by outlining a flap of intestine and closing the defect 
after inverting the flap into the lumen. B } The creation of baffles by a double layer of sutures, 
infolding the wall of the intestine into the lumen, is probably as effective as A and is much more 
simply constructed. At least three of these folds should be made. No claim for originality is made 
for these valves, since similar ones have been reported for various purposes during the past several 
decades. (Cole, W* H., Ireneus, C., Jr. and Reynolds, J. T. : Ann. Surg. 122: 501 (Oct.) 1945.) 

be brought up to the hilum of the liver jejunum. The jejunum is then sutured 

in an anticolic or retrocolic position, de- to the undersurface of the liver by 

pending upon existing tension. If the means of interrupted silk sutures. The 

loop is brought through the mesocolon, opening made in the jejunum may be 

it is essential to close this opening as closed with interrupted sutures, 

in a gastroenterostomy. A funnel-shaped An alternate method is to attach a 
or “Y”-shaped vitallium tube is then loop of jejunum to the hilus over a 

42 



TABLE II 

Condensed Summary of Cases of Stricture or Absence of Common Duct 
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vitallium tube and establish an entero- 
enterostomy between the limbs 18 to 24 
inches below the anastomosis. 

This method was followed by cholan- 
gitis as late as two years after the opera- 
tion. Construction of valves may mini- 
mize the tendency for intestinal contents 
to enter the liver. An analysis of the 
fourteen cases is well tabulated. These 
cases are all presented in detail. While 
the authors felt that obstruction was 


The clinical aspects of traumatic stric- 
ture of the hepatic duct following chole- 
cystectomy were discussed by Colp 3 and 
five cases, in which the operation of 
hepatoduodenal intubation with hepato- 
duodenostomy was performed, is pre- 
sented. It is pointed out that after chole- 
cystectomy the bile may drain externally 
for several weeks or months and when 
this diminishes jaundice of the obstruc- 
tive type occurred. Occasionally, there 



Fig. XI — Case 1. Catheter entering left hepatic duct with side hole to drain the right. 
(Colp, R. : Surg., Gynec. & Obst. 80 : 190 (Feb.) 194S.) 


prevented by the use of a tube, they did 
not find that it prevented chills and fever 
characteristic of cholangitis, unless the 
reflux of food was directed away by the 
operative procedure. In the fourteen 
cases, there was an operative mortality 
of 14.3 per cent. One of these cases 
was considered an extremely poor risk, 
but operation offered the only chance of 
cure. It was suggested that tantalum 
may be better than vitallium because it 
is more pliable, easily bent, and cut to 
any desired length; however, a flange 
and funnel would be essential in order 
to maintain the tube in its proper posi- 
tion. 


is a painless type of jaundice of increas- 
ing intensity developing months after 
removal of the gallbladder. Intermittent 
fever and chills are not uncommon due 
to an ascending cholangitis, a cirrhosis, 
or multiple liver abscess. Nutritional dis- 
turbances are also present. The usual 
physical findings are anemia, dehydra- 
tion, weight loss, jaundice, and an upper 
abdominal scar, either draining bile or 
healed. The liver is usually enlarged, 
palpable, and tender. Correction of the 
dehydration and electrolytic imbalance, 
restoration of liver by a high protein, 
high carbohydrate diet, supplemented by 
plasma or amigen, is essential. The use 
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of vitamin K bile salts and transfusion 
has also been important in the prepara- 
tion of these patients for operation. For 
these operations, continuous spinal is the 
anesthetic of choice. In cases where an 
end-to-end anastomosis cannot be per- 
formed, the authors suggest placing a 
fenestrated tube into one of the hepatic 
ducts, then passing the distal end into 
an opening made into the opposing duo- 
denal wall directly toward the jejunum. 
The tube may also be passed through 
the pylorus and brought out of the an- 


However, cases have been reported in 
which the tube has remained in place as 
long as eight years. The possibility of 
obstruction, due to inspissation and in- 
crustation with bile salt, is ever present. 
The author did not feel that sufficient 
time has elapsed to demonstrate the 
advantages of the vitallium tube over the 
rubber tube. It was pointed out that the 
danger of an ascending cholangitis fol- 
lowing a reconstruction of this type, with 
the loss of sphincter mechanism and 
reflux of the intestinal contents into the 



Fig. 12 — Case 2. 

(Colp, R. : Surg., Gynec. & Obst. 80: 190 (Feb.) 1945.) 


terior wall of the stomach similar to a 
gastrostomy. Interrupted mattress su- 
tures of linen approximate the serosa of 
the duodenum to Glisson’s capsule of the 
liver in the region of the hepatoduode- 
nostomy. It is necessary to place pos- 
terior and lateral sutures before tying 
the anterior group. In five cases re- 
ported, a complementary jejunostomy for 
alimentation was performed about 18 
inches from the duodenojejunal angle, 
the tube being brought out through a 
left lateral stab incision. It was pointed 
out that the rubber tube is usually passed 
within a period of three to twelve weeks. 


bile duct associated with partial obstruc- 
tive phenomena, was common. In the 
five cases which the author reported in 
some detail, one remained well for four 
years, one fifteen months, one four 
months, and in the other two cases 
Charcot’s fever had occurred more or 
less frequently for three years in one 
case and eighteen months in the other. 
A recurrent stricture was considered the 
cause o'f this complication. In one case, 
a subtotal gastrectomy was performed 
in order to divert the stomach contents 
from the duodenobiliary anastomosis 
without relief. Detailed case histories 
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and operative findings on the five cases, 
all of which survived operation, are 
reported. 

A case of stricture of the common 
bile duct successfully treated by the use 
of a vitallium tube was reported by 
Saint. 4 The patient made a satisfactory 
recovery. She remained well for nine- 
teen months after operation. Results from 
this method of anastomosis have been 
sufficiently satisfactory to warrant fur- 
ther use of the tube in selective cases. 

McGowan 5 presented a case in which 
it was thought that a stricture of the 
ampulla of Vater produced a regurgita- 
tion of bile into the pancreatic duct and 
pancreatitis. Pancreatitis then produced 
obstruction to the common bile duct and 
gallbladder resulting in cholangitis and 
cholecystitis. It is pointed out that chills 
and fever, which are common symptoms 
of cholangitis, may be confused with 
malaria in malaria areas. In this case 
the gallbladder was removed and the 
common duct drained by means of a 
“T”-tube, which the author considers 
the best treatment for pancreatitis. The 
“T”-tube should remain in place until 
all evidence of pancreatitis and cholan- 
gitis has disappeared. Spasm of the 
duodenum, which is usually an important 
factor in postcholecystectomy syndrome, 
was of no importance in this particular 
case because the common bile duct and 
the pancreatic duct entered the duodenal 
wall through separate tunnels opening 
into the ampulla of Vater inside of the 
duodenum. It was suggested that the 
“T”-tube should be removed only (a) 
when the resting intrabiliary pressure is 
30 mm. or less of water; ( b ) the perfu- 
sion pain level is 500 mm. or more; ( c ) 
roentgenologic studies of the common 
duct show the absence of any obstruction 
to the flow of bile into the duodenum; 
(d) the clinical test by clamping off the 
“T”-tube for a period of three weeks. 


Carcinoma 

Brunschwig and Bigelow 6 point out 
that simple exploratory celiotomy, with 
or without attempts to drain the biliary 
tract, has led to poor palliative relief 
in the majority of cases. In view of this 
fact, they subjected seven patients with 
advanced carcinoma involving the extra- 
hepatic bile passages and the gallbladder 
to radical resection of these ducts and 
the gallbladder, sometimes excising in- 
volved liver tissue, and, in one instance, 
a portion of the head of the pancreas. 
These cases were summarized as follows : 

( Case 1.) A male, aged 67, carcinoma involv- 
ing extrahepatic bile ducts, gallbladder, its liver 
bed, and the upper right lateral portion of head 
of pancreas. Survived operation for one year. 
Icterus completely cleared; return to full-time 
normal activity for several months ; gain in 
weight Second operation performed when ic- 
terus recurred eleven months after first opera- 
tion. Vitallium tube inserted into dense mass of 
recurrent carcinoma in porta, but condition did 
not improve, and the patient died one month 
later. No necropsy. 

(Case 2.) A 63-year-old male with carcinoma 
of the cystic duct and invasion of the gallblad- 
der, hepatic duct, and common bile duct. Death 
twenty-two days after operation. Necropsy 
showed that the hepatic artery had been re- 
sected with the tumor and infarction of the 
liver occurred. 

(Case 3.) A male, aged 59, carcinoma of 
extrahepatic bile duct with the invasion of the 
gallbladder. Died six day, after operation. 
During the operation the portal vein had been 
opened and ligation unnecessary, a segment of 
hepatic artery was inserted with the tumor. 
Necropsy revealed extensive septic infarction 
of the liver. 

(Case 4.) A female, aged 56, carcinoma of 
the extrahepatic bile ducts with invasion of 
the gallbladder and metastatic nodule in the 
liver adjacent to gallbladder. Living five 
months after excision. Icterus completely 
cleared. Moderately comfortable but gradually 
losing weight. 

(Case 5.) Female, aged 60, carcinoma of ex- 
trahepatic bile ducts with involvement of gall- 
bladder. Survived radical excision three months. 
Icterus reduced but not relieved. Necropsy not 
obtained. 
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Fig. 13 — l y Common bile duct; 2, hepatic ' 
duct ; 3 , point at which the lower end of the com- ' 
mon bile duct begins to tunnel the musculature of \ 
the duodenal wall ; 4 , pancreatic duct ; 5, ampulla 
of Vater; 6, duodenum, 7 duodenal tube passed 
through the nose ; 8> “T”-tube in common duct. * 

A, This shows a moderate degree of spasm of the : 
duodenum, the. intramural portion of the common j 
bile duct between 3 and 5 is definitely narrowed. 

The intramural portion of the pancreatic duct 
between 4 and 5 shows a narrowing for a shorter 
distance than that of the common bile duct, since 
it tunnels the duodenum at a right angle rather 
than obliquely. The fact that the media regurgi- 
tated from the common bile duct to the pancreatic duct shows that there is some obstruction at the 
ampulla of Vater. This could be in the nature of a fibrosis. A spastic duodenum would add to this nar- 
rowing, since it would cause the folds of the duodenum to overlap each other. The muscle spasm of the 
duodenal wall, however, would not directly encourage regurgitation into the pancreatic duct of the 
bile in this case, since the pancreatic duct tunnels the duodenal wall independently of the bile duct. 
Note also that there is no regurgitation of barium into the stomach. On the other hand, the barium 
is being carried at regular intervals downward into the jejunum, a condition which exists where there 
is not^ much spasm of the duodenum and probably not much irritability of the biliary tract from 
infection or otherwise. B, This was taken ten minutes after subcutaneous administration of 10 mg. 

grain) of morphine. The duodenum is now in complete spasm. The lower end of the common 
bile duct is completely shut off as a result of this. There is regurgitation of barium through the 
pylorus into the stomach, as indicated by the rugal markings above 7. This indicates a relaxed 
pylorus. The condition in which a spasm of the second portion of the duodenum is associated with 
a reciprocal relaxation of the pylorus occurs very frequently. This is the beginning of the vomit 
reflex; it is associated with antiperistalsis of the duodenum. C, This was taken two minutes after 
inhalation of amyl nitrate. Note the complete relaxation of the duodenum and the freedom with 
which the media runs from the common duct into the duodenum. Note that there is some narrowing 
at the ampulla of Vater other than spasm, probably a fibrosis as a result of a previous duodenitis. 
Note that there is no reflux of barium into the stomach. The pyloric tone has recovered. Peristalsis 
now is in a downward direction toward the jejunum. (McGowen, J. M. : Surgery 18: 473 (Oct) 
1945.) 




ABDOMINAL SURGERY 


663 


(Case 6.) Female, aged 72, carcinoma of ex- 
trahepatic bile duct with involvement of gall- 
bladder. Survived radical excision five months. 
Icterus completely relieved. Moderate comfort 
during period of survival. No necropsy. 

(Case 7.) Female, aged 49, carcinoma of 
lower common hepatic duct and upper common 


excess to porta hepatis; (3) dissection 
of gallbladder from liver bed and wedge 
excision of liver with gallbladder when 
necessary. Hemorrhage controlled by 
large mattress sutures; (4) hemostafc to 
gallbladder and traction upward to ele- 




Fig. 14 — Case 1. S. P. (26486). A , Findings at operation — carcinoma (shaded area) involving 
practically entire extrahepatic biliary tract with invasion of head of pancreas. B, Termination of 
operation after excision of extrahepatic biliary tract, gallbladder, liver immediately surrounding it 
and portion of head of pancreas. “T”~tube in right hepatic duct sinus and stump of common duct ; 
urethral catheter in left hepatic duct stump. Survival, one year (see text). (Brunschwig, A. and 
Bigelow, R. R. : Ann. Surg. 122: 522 (Oct.) 1945.) 


bile duct with invasion of gallbladder. Died 
thirteen days after operation. Bile peritonitis 
at necropsy. 

Under continuous spinal anesthesia, 
the procedure followed was : ( 1 ) A high 
or reverse “L” incision; (2) aspiration 
of gallbladder is necessary to facilitate 


vate the mass in the porta hepatis; (5) 
isolation of lower segment of common 
duct behind duodenum after mobilization 
of duodenum and head of pancreas by 
incision of parietal peritoneum along 
with greater curvation of the duodenum ; 
(6) transection of common bile duct 
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behind duodenum and incisions into head 
of pancreas to mobilize the portion in- 
vaded by carcinoma, if this was present; 
(7) applications of hemostats to upper 
segment of transected bile duct to sec- 
tions carried up to free involved extra- 
hepatic bile duct from surrounding areo- 
lar tissue. This is dangerous because 
the hepatic artery and portal vein may 
be opened during liberation; (8) after 
liberation of carcinomatous ducts and 
attached gallbladder, the right and left 
hepatic ducts are transected at or beyond 
their emergence from the liver and the 
specimen removed; (9) in these cases, 
the duodenum could not be mobilized 
sufficiently to reach the liver; therefore, 
one of three procedures was followed : 
(a) Two “T”-tubes were inserted, one 
in the left and one in the right hepatic 
duct stumps, and the lower arms inserted 
together to the lower stump of the he- 
patic duct; (b) a “T”-tube inserted 
between the right hepatic duct and com- 
mon duct stump and a urethral catheter 
inserted into the left hepatic duct; (c) 
the left hepatic duct ligated, “T”-tube 
inserted between the right hepatic and 
common bile ducts. Soft rubber drains 
into the right kidney ’fossa and abdom- 
inall wall closed. It was pointed out 
that injury to the portal vein and hepatic 
artery constitutes the greatest hazard of 
this procedure. Of the four who survived 
operation, one lived for a period of a 
year, two lived five months, and one, 
three months. It was not thought that 
the survival had in any way been length- 
end; however, the icterus was amelio- 
rated. The frequency with which jaun- 
dice developed late in the course of 
carcinoma of the bile ducts adds greatly 
to the difficulty of an early diagnosis. 
The principal symptomatology was ic- 
terus, pain, dyspepsia, and marked weight 
loss, which varied from two weeks’ to 
six months’ duration. The greatest weight 


loss in the cases reported was 70 pounds 
within an eight-month period. 

Irwin and Morison 7 report a case of 
a male, aged thirty, upon whom an 
appendectomy was performed, through 
a gridiron incision, due to pain in the 
upper abdomen. 

Pain recurred in fifteen months, asso- 
ciated with jaundice. The patient was 
again operated upon and the gallbladder 
was distended and liver was tense. A 
tumor, about the size of a fist, was found 
in the region of the head of the pancreas. 
This was aspirated and found to contain 
bile; the cyst was opened and gallstones 
removed ; a tube sewed into the common 
duct and a cholecystogastr ostomy per- 
formed. The patient died. 

At autopsy, the cystic and hepatic 
ducts were found to be normal in size; 
the common duct dilated, but a probe 
could not be passed into the duodenum. 
Upon histological examination, a squa- 
mous-cell carcinoma, believed to have 
originated in the common duct, was 
found. 

Fistula 

An unusual type of combined internal 
and external biliary fistula was reported 
by Gray and Sharped The external 
drainage of bile was easily recognized, 
but the concomitant cholecystogastro- 
duodenal fistula was not discovered until 
operation. Partial gastrectomy, partial 
duodenectomy, and cholecystectomy were 
performed with a good result. The com- 
bon bile duct was explored and drained. 
It is stated that relatively few cases of 
internal fistula, caused by stone erosion, 
are recorded in the literature. Treatment 
of internal biliary fistulae depends en- 
tirely on the findings in each case. Stones 
should be removed if possible, fistula 
should be excised and the opening in 
the stomach or intestines should be 
closed. The gallbladder should be re- 
moved and the common duct should be 



ABDOMINAL SURGERY 


665 


drained if there is any doubt as to its 
patency. 

The case reported was a fifty-eight- 
year-old male suffering from an external 
biliary fistula of ten months’ duration, and 
pain and jaundice of ten days’ duration. 
Ten months previously he had been op- 
erated upon for cholecystolithiasis. The 
gallbladder at that time showed an ab- 
scess in the wall with many stones. Bile 
drained profusely for the first two weeks 
after this operation. Following this, the 
biliary fistula persisted and he would 
occasionally discharge a stone from the 
tract. Examination showed icterus of a 
mild degree, a poorly healed scar in the 
upper part of the right rectus with two 
granulating regions which gave the ap- 
pearance of a recently healed sinus. No 
mass or drainage was evident at the 
time of admission. 

At operation, a large number of upper 
abdominal adhesions were encountered. 
The gallbladder was chronically inflamed 
and contained several small stones. The 
fundus of the gallbladder was densely 
adherent to the duodenum, and the sinus 
tract seemed to arise from this region. 
The common bile duct was about three 
times its normal size and contained nor- 
mal bile as well as sand and puttylike 
material. Scoops could be passed into 
the duodenum, a <f T”-tube was inserted 
into the bile duct, and the gallbladder 
was removed from below. In the region 
of the pylorus, the fundus of the gall- 
bladder was attached and a very hard 
irregular mass about 3 cm. in diameter 
was felt. Due to the possibility of malig- 
nancy and further mechanical obstruc- 
tion, a partial gastric resection with 
removal of a small rim of duodenum was 
performed. A posterior Polya anastomo- 
sis was done. Patient made an un- 
eventful convalescence. A pathological 
examination showed an inflamed chole- 
cystogastroduodenal fistula, 3.5 cm. long, 


extending obliquely and distally from the 
serosal opening situated 2 cm. proximal 
to the pyloric ring on the anterior wall 
of the stomach to a mucosal opening in 
. the duodenum 1 cm. distal to the pyloric 
ring. The fistula contained multiple 
stones, the largest of which was 1.5 cm. 
in diameter. 

Rupture of Common Duct 

According to Schena, 0 only eight cases 
of rupture of the scar in the common 
duct after draining for infection have 
been reported in the literature. He re- 
ports the case of a forty-eight-year-old 
woman who had a gallbladder removed 
and the common duct drained for stones 
one year before the second operation. 
At this operation a residual stone w'as 
removed from the common duct due to 
recurrence of symptoms and drainage 
was established by a Kehr tube. This 
tube was retained for thirteen and one- 
half months. Six months after its re- 
moval, signs of peritonitis developed and 
operation showed infected bile flowing 
into the peritoneal cavity from a rupture 
of the operative opening in the common 
duct. The pus was encysted, partly be- 
cause of the presence of adhesions from 
the former operation, and the patient 
recovered. 

Factors concerned with the rupture of 
a choledochostomy scar are increased 
pressure within the duct and infection. 
These soften the cicatricial granulations 
and make them friable. Digestion of the 
tissues from pancreatic reflux may also 
be a factor. Excessive denudation of 
the common duct during the operation, 
which deprives the wall of its vessels, 
may lead to mortification. This may 
occur when it is difficult to free the 
common duct from dense inflammatory 
infiltration, and it is particularly apt to 
occur when a second operation has to be 
performed as in this case. 
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Roentgenograms 

Sahler and Hampton 10 point out that 
common duct stones can often be demon- 
strated on plain abdominal roentgeno- 
grams or spot roentgenograms of the 
bile duct area. Calcification at the region 
of the gallbladder or common duct, the 
demonstration of calcium bile milk, or 
jaundice should make on suspicious. It 
is not generally appreciated that plain 
roentgenograms may visualize common 
duct stones. This is probably due to two 
factors, the relative infrequency of com- 
mon duct stones, and the difficulty in 
demonstrating their location accurately. 

A diagnosis of common duct stones 
from plain roentgenograms is dependent 
upon the presence of sufficient calcifica- 
tion to give a positive shadow. About 
two cases per year, in which common 
duct stones can be demonstrated, are en- 
countered at the Massachusetts General 
Hospital. Without contrast media, it is 
difficult to establish a definite diagnosis 
due to the impossibility of accurately 
locating the shadow. The differentiation 
of common duct stones from renal or 
cystic stones is the first problem which 
must be solved. Since a stone in the 
cystic duct may lead to hydrops of the 
gallbladder and one in the common duct 
would not, a mass in the gallbladder 
region associated with calculus is indica- 
tive of a cystic duct stone. Cystic duct 
stones, however, do not always produce 
hydrops. A stone lying in the region of 
the duodenum or duodenal loop demon- 
strated in anteroposterior film justifies a 
diagnosis of common duct stones. Rarely 
a dye study of the gallbladder will show 
the power of concentrating the dye and 
subsequent contraction following a fatty 
meal in the presence of gallbladder dis- 
ease. In such an instance, the bile duct 
would probably be outlined by the dye 
and stones could still be- accurately 
located. 


Cholangiograms — In a series of 
276 cases, Mentzer 11 has performed 
an immediate cholangiogram. An aque- 
ous solution of iodine (hippuran) in 
quantities from 8 to 15 cm. is injected 
through a 24- or 26-gauge needle in- 
serted obliquely through the wall of the 
common duct. Since the solution is 
aqueous and mixes with bile, withdrawal 
of bile was not necessary. The injection 
was made after exposure of the common 
duct. Before the patient was draped 
for operation, a cassette with a 14 by 17 
film was inserted under the patient’s 
back. Immediately after the injection, 
an x-ray is taken at a focal distance of 
18 inches, the focal site being previously 
marked by a dot of merthiolate on a 
sterile towel. The gallbladder was re- 
moved while the x-ray film was being 
developed. If the duct was normal, the 
dye was found to enter the duodenum 
without evidence of obstruction or dila- 
tation of the choledochus. In cases of 
dyskinesia, a subsequent film taken fif- 
teen or twenty minutes later showed the 
sphincter of Oddi relaxed and the solu- 
tion in the intestinal tract. The author 
felt that the simplicity of the method 
warrants widespread use by the general 
surgeon. 

Mirizzi 12 reports that among 1278 
cases of acute pancreatitis, there was 
disease of the biliary tract in 894, or 
70 per cent. This relationship is brought 
about by a dystonia of the sphincter of 
Oddi, which results in the reflux of bile 
into the duct of Wirsung and, conversely, 
of pancreatic secretion into the biliary 
tract. 

Biliary litfiiasis is a prominent factor 
in the causation of acute and chronic 
pancreatitis. Conversely, the reflux of 
pancreatic secretion into the biliary tract 
is a factor in the etiology of such' dis- 
eases of the biliary tract as perforation 
of the gallbladder, exfoliative cholecys- 
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titis, and biliary peritonitis. It is not the 
presence of the pancreatic secretion in 
the bile passage itself that causes the 
trouble, but the fact that it changes the 
reaction of the bile from acid to alkaline 
and thus makes it a good medium for 
activating trypsin to the point where it 
digests the tissues. It was pointed out 


grams taken the following day showed 
complete relaxation and normal passage 
of bile from the common duct. 

A mistake is often made in cholangi- 
ography. Often a closed infundibuliform 
termination of the common duct is 
found, which apparently would allow no 
passage of bile into the duodenum. Upon 


Fig. IS— Photograph of the surgical specimen, showmg : the t gastro duodenal juncture, 
portion of the stomach with large gallstone lodged in the'valat tne ga 
(Gray, H. K. and Sharpe, W. S. : Ann. Surg. 122: 48 (July) 1945.) 


that this flow could be demonstrated by 
operative cholangiography. Various cases 
of disease of the biliary tract and pan- 
creas are described and illustrated. 

Two cases of what was called obstruc- 
tive odditis are described by Negri . 13 
Observation was kept up for fifteen to 
twenty minutes and still the cholangio- 
grams showed obstruction. Cholangio- 


further examination, it is often shown 
that a contraction of the sphincter of 
Oddi may be the cause and when the 
sphincter relaxes, the passage of bile 
becomes normal. A single cholangiogram 
cannot determine whether a true ob- 
struction exists at the end of the com- 
mon duct, or whether the apparent ob- 
struction is functional because no time 
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can be set for normal continuance of 
the contraction. 

Cholangiograms showing partial con- 
traction, which simulates a stricture of 
the sphincter, but disappears with com- 
plete relaxation, are illustrated. 

Bengolea is given credit for the ob- 
servation that disclosed these facts which 
were previously unknown. 

Identification of Common Duct 

As a means of constantly identifying 
the condition of the common duct and 
its point of entrance in the duodenum, 
Lahey 14 advocates the insertion of a 
“T”-tube in the common duct. This 
procedure is advocated only in the diffi- 
cult cases due to adherence to the pan- 
creas or the lateral wall of the duodenum 
with shortening of the duodenum where 
excision of the duodenal ulcer is antici- 
pated. By the use of this method, they 
have increased the number of cases in 
which the ulcer could be resected while 
doing a partial gastrectomy. In cases 
where it is doubtful whether the ulcer- 
bearing portion of the duodenum can 
be safely removed, a two-stage proce- 
dure is advocated. This consists of 


anterior gastroenterostomy, with removal 
of the omentum or the Finsterer resec- 
tion by exclusion type of operation, with 
the understanding that the ulcer-bearing 
portion of the duodenum and the pylorus 
will be removed at a later date when 
the ulcer has healed and the induration 
disappeared. 
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GALLBLADDER 

Frederick A. Fiske, B.S., M.D., F.A.C.S. 


Etiology 

Role of Infection — Experimental 
studies as to the etiology of cholecys- 
titis are reported by Rehfuss and Nel- 
son. 1 They continued experiments over 
a fifteen -year period, using over 100 
antigens obtained from patients. In the 
first series, using sixteen strains of seven 
different types of organisms, eighty-eight 
rabbits were injected. Some degree of 


chronic cholecystitis was produced, with 
organisms from each group. The most 
effective being a nonhemolytic strepto- 
coccus isolated from the bowel of a 
patient suffering from chronic cholecys- 
titis and colitis. Inoculation of' sixty-six 
of the eighty-eight rabbits with non- 
hemolytic streptococcus caused gallblad- 
der disease in thirteen (20 per cent). 
A later study, using various bacterial 
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organisms in 129 rabbits, resulted in 
25 diseased gallbladders (approximately 
20 per cent). 

An attempt was made to regulate the 
dosage so that it would simulate focal 
infection in man. This was done by small 
intravenous injections of 0.02 to 0.05 cc. 
of an eighteen- to twenty-four-hour cul- 
ture twice a week. The viable strain of 
Streptococcus nonhaemolyticus was in- 
jected into 166 animals until a chronic 
illness was evident. Eighty-four diseased 
gallbladders were thus obtained (51 per 
cent). These animals were divided into 
three groups: Control, vaccine-treated, 
and filtrate-treated. The selections were 
based on similarity of response to the 
culture inoculation, the temperature and 
weight changes, and the presence of joint 
disease. 

Another experiment was continued 
on 244 animals. By comparing the infec- 
tive phase, the animals were grouped 
into 74 control, 75 vaccine-treated, and 
75 filtrate-treated. Thirty-one animals 
which died or were killed, when death 
was imminent, were excluded. Gallblad- 
der lesions were noted in 153 of these 
animals or 68.3 per cent. Only 37 or 
16.5 per cent had an active infection, 
and the Streptococcus nonhaemolyticus 
was recovered from the bile in only 20 
or 8.9 per cent. It was apparent that 
both gallbladder lesions and coexistent 
kidney and joint lesions were often 
sterile. 

The gross findings at necropsy were 
classified as: (a) Doubtful; (b) plus 1; 
( c ) plus 2; (8) plus 3. Any difference 
observed was in favor of the animals 
who received vaccine treatment. Of the 
control group, 64.7 per cent were posi- 
tive and 4.1 per cent doubtful. Of the 
vaccine group, 44 per cent were positive 
and 20 per cent were doubtful. Of the 
filtrate group, 64 per cent were positive 
and 8 per cent doubtful. The observa- 


tion of doubtful lesions at the termina- 
tion of treatment may signify a state of 
involution or the persistence of a low 
grade infection. In view of the small 
percentage of doubtful gallbladder le- 
sions among the controls, it was felt 
that the evidence favors the assumption 
that the doubtful lesions were under- 
going involution. 

On the whole, the general survey 
showed that gallbladder damage was 
constant in all three groups, indicating 
that the viable organism was responsi- 
ble for the changes. No gross or micro- 
scopic change was found in nine normal 
animals selected from the stock. 

Foreign Bodies — Heatley and Bas- 
comb 2 report the case of a sixty-one- 
year-old woman complaining of pain in 
the left hypochondrium, loss of appetite, 
and a loss of 25 to 30 pounds within 
one year. She suffered from an acute 
episode of right subcostal pain one year 
prior to her admission. This subsided 
spontaneously. Following the acute epi- 
sode, there was soreness and tenderness 
in the upper right abdomen with intol- 
erance to fatty foods and increasing epi- 
sodes of epigastric distress. An x-ray 
examination revealed two metallic bodies 
in the gallbladder. Operation disclosed 
a normal liver with dense fibrotic adhe- 
sions anchoring the gallbladder firmly to 
its bed. This was thought to be due to 
metallic objects perforating the gall- 
bladder into the liver. Recovery followed 
operation. The patient gave a history 
of swallowing a closed safety pin twenty 
years before. She had been a dressmaker 
and of necessity had many pins in her 
mouth during her lifetime. The authors 
were not certain whether the pins re- 
moved were the shafts of a safety pin 
or whether they were straight pins swal- 
lowed at different times. 

Gallstones — As a result of an ex- 
hausting study on the preponderance of 
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gallstones in women, Robertson 3 comes 
to these conclusions : 

1. It is a well-established fact that women 
are more liable to have gallstones than men. 

2. Gallstones occur almost exclusively in 
both men and women during the time of life 
when sex functions are active. 

3. Any explanation of why gallstones are 
formed must be in harmony with these two 
facts. 

4. The production of gallstones takes place 
as a rule only in the gallbladder. 

5. Neither abnormal stasis of bile nor bac- 
terial infection nor other disease is responsible 
for cholelithiasis. 

6 . The clinical symptoms and signs produced 
by the presence of gallstones have no relation 
to the etiologic factors of their formation and 
often occur many years after the gallstones are 
produced. Most gallstones at the time of their 
inception, and often for many years afterwards, 
are relatively silent. 

7. Cholesterol, the chief constituent of gall- 
stones, together with bile pigment and calcium, 
is normally held in a state of colloidal dis- 
persion by bile acids and their salts. 

8. A relative excess of cholesterol or decrease 
of bile -salts may lead to the precipitation of 
the colloidally suspended elements of the bile. 

9. A binding substance, most likely an excess 
of changed mucin or other related nucleo- 
albumin, serves to mold and preserve the pre- 
cipitated substances in the form of calculi. There 
is little evidence that mucin or nucleoalbumin 
can act as a precipitating medium. 

10. In order that gallstones may be formed, 
there must be simultaneous disturbances in both 
the absorptive and secretory function of the 
mucosa of the gallbladder and its walls. 

11. During the time of active sex life of both 
men and women, neurogenic hormonally con- 
trolled disturbances, both in the central and the 
vegetative nervous systems, are frequent and 
occasionally cause profound functional changes, 
particularly in the vascular system, smooth 
muscles, and secretions. These influences are 
more pronounced in women than in men, but 
in both they at times cause serious alterations 
in the absorptive and secretory functions of the 
gallbladder, produce a changed mucin or mucoid 
substance in the bile, and disturb the normal 
balance or ratio of cholesterol and bile salts. 

12. Gallstones are primarily the result of 
functional disturbances, which are effective 
only on infrequent occasions and are active 


over comparatively short periods of time, al- 
though repetitions of their effects, as well as 
complications due to obstructive phenomena or 
secondary infections, may at times occur. 

13. Functional upsets, primarily; but not al- 
ways, responsible for gallstones, should be dis- 
tinguished from secondary or subsequent patho- 
logical conditions, which often cause clearly 
recognizable and occasionally serious clinical 
diseases. 

14. More study is indicated in order that the 
psychic and other neurogenic disturbances 
which produce gallstones may be recognized 
while in action, and thus afford a sound basis 
for prophylaxis and treatment. 

Four cases of sickle cell anemia in 
which gallstones were demonstrated 
roentgenologically are reported by 
Weens . 4 A record of cholelithiasis was 
found in twelve of forty-four autopsy 
cases of a sickle cell anemia, all twelve 
being less than forty years of age. 

Sickle cell anemia gains relative im- 
portance as an etiological factor in the 
development of gallstones in the colored 
race, as there is a lower incidence of’ 
cholelithiasis in the colored race than in 
the white. The basis of biliary colic 
cannot solely explain the crisis of sickle 
cell anemia. The abdominal symptoms 
in some patients are due to cholelithiasis 
and associated gallbladder disease. It is 
important to recognize sickle cell anemia 
as a cause of acute and chronic abdom- 
inal symptoms so that unnecessary oper- 
ations may be avoided. When sickle cell 
anemia and biliary calculi are both pres- 
ent, careful evaluation of all clinical 
symptoms is required before operation 
is advised. When cholelithiasis is pres- 
ent, in a young negro particularly, it is 
essential to search for the presence of 
sickle cell anemia. 

In a discussion of the causes of ab- 
dominal pain in children, from a surgical 
standpoint, Strauss 5 points out that gall- 
bladder disease, gallstones, and obstruc- 
tion of the common duct are much more 
common in young children than one 
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realizes. There is extreme difficulty in 
differentiating acute cholecystitis from a 
high appendix with a nonrotated cecum. 
If gallbladder disease is suspected and 
the condition persists, exploration is in- 
dicated. A cholecystectomy is the opera- 
tion of choice if stones are present. In 
the more serious cases, cholecystostomy 
with removal of the stones may be the 
operation of choice. Mention was made 
of an eleven-year-old boy from whom a 
stone was removed from the ampulla of 
Vater. There were no stones in the gall- 
bladder. This child had suffered from 
repeated attacks of abdominal pain and 
also suffered from diabetes mellitus. The 
diabetes subsided following removal of 
the stone from the common duct. 

A white female patient, aged thirty- 
seven, suffering from cholecystitis, is re- 
ported by Schenken and Coleman. 6 Fol- 
lowing a cholecystectomy, the gallbladder 
was found to contain 36,329 stones. 

Pathology 

In an attempt to determine the signifi- 
cance of leukocytes in the wall of the 
gallbladder, McKibbin and McDonald 7 
studied twenty-five thin-walled noncal- 
careous gallbladders which had been re- 
moved surgically. These were translu- 
cent when held to the light and held no 
gross evidence of inflammation. A com- 
parative study was carried out on twenty- 
five so-called strawberry gallbladders and 
twenty-five gallbladders that contained 
stones in order to eliminate the effect of 
iodized dye. An interval of at least 
twenty days was chosen between ■ the 
administration of the dye and the study. 
Ten gallbladders from dogs were also 
studied. Ten gallbladders from fetuses, 
aged three to five months, were studied. 

The outstanding finding was not only 
the consistent presence of polymorpho- 
nuclear leukocytes in the thin-walled 
noncalcareous gallbladders, but their 


presence in similar numbers in all o f 
the gallbladders examined except the 
nonfunctioning fetal gallbladders. The 
authors felt that the polymorphonuclear 
leukocytes were serving a metabolic func- 
tion rather than an inflammatory func- 
tion when they were found unassociated 
with other kinds of inflammation. 

Congenital Absence — Dixon and 
Lichtman 8 were able to obtain satisfac- 
tory reports in thirty cases of congenital 
absence of the gallbladder before 1900 
and fifty since that time. To these they 
added ten cases observed at the Mayo 
Clinic. The theories advanced to ex- 
plain the congenital absence of the gall- 
bladder are: (1) An anomaly due to 
failure of the gallbladder bud to develop 
from the hepatic diverticulum. This 
would also result in absence of the cystic 
duct; (2) the anomaly is due to failure 
of the gallbladder bud to resolve from 
its solid embryonic stage. The presence 
of a solid cord residue would favor this 
theory. 

The cases reported before 1900 were 
often inadequate. In twenty-four of the 
thirty cases, the anomaly w r as found at 
necropsy; in two at operation and con- 
firmed at necropsy; while in four there 
was no mention of how the anomaly 
was discovered. In the five cases with 
adequate history, symptoms suggestive 
of cholecystic disease were present. Jaun- 
dice was present in six cases. The com- 
mon duct was dilated in five of the ten 
cases, the cystic duct was present in 
four cases, stones were present in two. 
twelve were female and ten male. Eight 
infants were included and ten patients 
were more than forty-five years of age. 

To the fifty cases which they consid- 
ered adequate since 1900, they add ten 
cases, making a total of sixty. In twenty- 
six of these cases, the anomaly was 
found at necropsy and in the remaining 
thirty-four it was found at operation. In 
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six of the thirty-four cases, the condition 
was confirmed at necropsy. In twenty- 
four of the sixty cases, the anomaly was 
found in the course of operation for sus- 
pected cholecystic disease. The average 
age of these patients was 46.7 years. 
Forty-two of the patients were more 
than forty-five years of age and four less 
than one year. There were thirty-six 
males and twenty-three females ; in one 
the sex was not mentioned. Symptoms 
suggestive of cholecystic disease were 
present in thirty-five cases. In eight 
patients the pain extended to the left 
side of the thorax into the scapula. In 
thirteen the symptoms were not refer- 
able to the gallbladder and in twelve 
the symptoms were not adequately de- 
scribed. Jaundice was present in twenty- 
nine cases. Cholecystography failed to 
visualize the gallbladder in fifteen cases. 
Stones in the region of the common duct 
were present in four cases. The gall- 
bladder fossa in the liver was present 
in seven cases and absent in twenty-five. 
In twenty-eight no mention was made. 
The cystic duct was present in four cases 
and absent in forty-two cases. It was 
not mentioned in fourteen cases. The 
common bile duct was dilated in nineteen 
cases and normal in size in twenty cases. 
In twenty-one mention of the size was 
omitted. Carcinoma of the common bile 
duct with dilatation above the lesion was 
noted in one case. Gallstones were found 
in the common bile duct or the hepatic 
duct in sixteen of the cases. The liver 
was not enlarged in nine cases and 
cirrhosis was present in thirteen cases. 
Hepatitis was noted in five cases, the 
left lobe of the liver was absent in one 
patient. An unusually small quadrate 
lobe was seen in six cases. The pancreas 
was mentioned in only twelve cases ; of 
these, eleven showed pancreatitis. Brief 
case history reports of the ten cases 
from the Mayo Clinic were presented. 


Prolonged drainage of the common bile 
duct with a “T”-tube was advocated in 
cases in which symptoms were present. 
In one of their cases, the common bile 
duct was drained for two years despite 
the fact that no stones or dilatation of 
the duct was encountered at operation. 
In four other cases, in which symptoms 
existed, no drainage was employed and 
the patients continued to complain of 
the same symptoms. 

Anomalous Ducts — Neuhof and 
Bloomfield 9 point out that a duct com- 
munication between the gallbladder and 
the liver is regularly found in fish, rep- 
tiles, and birds. Occasionally, this type 
of anomaly is encountered in man and 
they have called this anomalous duct the 
cholecystohepatic duct. The incidence 
of this duct is somewhat doubtful, al- 
though it is sufficiently frequent to give 
the surgeon some thought lest he over- 
look it and a subsequent biliary drainage 
or peritonitis develop. This condition 
may be treated by ligation or coagulation 
of the accessory ducts. 

The authors cite the case of a fifty- 
eight-year-old female suffering from a 
four-day history of right upper quadrant 
pain and jaundice. The urine was dark, 
stools not observed. Dyspepsia had been 
present for a long time. The positive 
physical findings were obesity, slight 
icterus, marked tenderness, and in- 
creased muscle tone in the right upper 
quadrant with an orange-sized tender 
mass palpable. A preoperative diagnosis 
of common duct obstruction and disten- 
tion of the gallbladder was made. A 
cholecystectomy was performed from the 
fundus downward. The cystic duct was 
about 3 mm. in diameter and after divi- 
sion several centimeters of dark viscid 
bile, containing a few crystalline par- 
ticles but no stone, escaped from its 
stump. After this, clear yellow bile 
came from the common duct. No com- 
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mon duct calculi or dilatation was noted. 
The common- duct was not opened, a 
No. 20 French catheter used to drain 
the common via the cystic duct. During 
the dissection of the gallbladder from 
its bed, an orifice about 2 mm. in diam- 
eter was discovered in the upper portion. 
Dark viscid bile escaped from this duct 
identical with the character of the bile 
which came from the gallbladder and 
cystic duct. After the dark bile had 
escaped, clear yellow bile followed. A 
fine probe could be passed from this 
orifice into the liver substance for a dis- 
tance of 2 or 3 cm. Sections of the duct 
were removed for a microscopic exam- 
ination. No other anomalies were found. 
The immediate postoperative course was 
uneventful. The catheter drain in the 
cystic duct was extruded within one 
week, rubber dams were removed within 
several days. On the eleventh postoper- 
ative day, the temperature rose to 102° 
F. and a small tube placed through the 
incision into a sinus drained bile freely. 
This biliary drainage continued until the 
forty-fifth day after operation. Follow-up 
studies showed that there was no recur- 
rence of symptoms. Looking back at 
this case, the authors felt that ligation 
of the duct at the time of operation 
would have been preferable to leaving 
the duct open. 

The second case was a female, aged 
sixty-three, who suffered from recurrent 
upper right quadrant pain for four years 
with gradual increase in the frequency 
and duration of the pain. Two weeks 
before admission, the patient had chills 
and fever for several days. There was 
never any jaundice noted. Physical ex- 
amination showed tenderness and spas- 
ticity in the upper right quadrant with 
an enlarged palpable gallbladder. At 
operation, an enlarged gallbladder con- 
taining many stones, was separated from 
the liver bed. A biliary leak occurred 


from the lumen of a duct which appeared 
to run from the gallbladder to the liver. 
This was confirmed by biopsy. It was 
closed by means of a suture. Postopera- 
tive course was uneventful. Follow-up 
showed a good result. 

As a result of these cases, the authors 
emphasized the importance of recogniz- 
ing these anomalous communications 
and suggest ligation of the duct in order 
to avoid prolonged leakage of bile, bil- 
iary peritonitis, or local infection in 
the postoperative period. 

Carcinoma — The fact that carcinoma 
of the gallbladder is more common than 
is generally supposed is pointed out by 
Finney and Johnson. 10 The general in- 
cidence of the condition is about one- 
fourth to three-fourths of 1 per cent of 
all autopsies, or 5 per cent of all cancer 
disclosed at autopsy. Eight to 10 per 
cent of all cancer occurring in the female 
is primary in the gallbladder. In males, 
the incidence is from 1 to 4 per cent. 
This discrepancy has about the same sex 
ratio as the incidence of cholelithiasis. 
Cholelithiasis is present in from 75 to 
80 per cent of all carcinomatous gall- 
bladders found at autopsy. The authors 
feel that from 4 to 5 per cent of all cal- 
culous gallbladders may eventually be 
associated with malignancy of the organ. 
The authors pointed out in justifying 
their plea for cholecystectomy in the 
presence of gallstones, which were 
asymptomatic or silent, that a mortality 
rate varying from 1.5 to 2 per cent 
should be compared with a malignancy 
expectancy of 4 to 5 per cent 

Eighteen cases, two males and sixteen 
females, were reviewed. One occurred 
in the forties, three in the fifties, six in 
the sixties, seven in the seventies, and 
one in the eighties, with an average 
age of 67.4 years. Stones were present 
in all cases. In thirteen cases, there was 
a history suggestive of gallstones vary- 
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ing from one to twenty years preceding 
the operation. In four other cases, giv- 
ing symptoms of less than one year’s 
duration, the complaint seemed to be due 
to an already inoperable growth. In one 
case, the history was so indefinite that 
evaluation could not be estimated. Chole- 
cystostomy had been performed in two 
of the cases, prior to the operation at 
which malignancy was found, one, twenty, 
and one, five, years before. Re-formation 
of stones had occurred in both these 
cases. Six cases survived the operation 
less than one month, three survived from 
one to three months, four from four to 
six months, two from seven to twelve 
months, two from thirteen to eighteen 
months, and one for twenty-five months. 
In three cases, the gallbladder was re- 
moved. In one of the cases, the presence 
of a growth in addition to . stones was 
suspected but no evidence of extension 
demonstrable. Survival only 10.5 months. 
In the other two, early carcinoma was 
found on microscopic examination and 
both succumbed to the malignancy in 
16.5 months and 25 months. These eight- 
een cases represented all the primary 
carcinoma of the gallbladder in a series 
of 1192 gallbladder operations or a per- 
centage of 1.5. 

As a result of this experience, a strong 
plea for early removal of all calculous 
gallbladders was made. It was pointed 
out that removal of the stones alone was 
not a sufficient prophylactic treatment. 
Histologically adenocarcinoma predomi- 
nates, squamous cell carcinoma usually 
anaplastic is less common, and schirrous 
growths are frequent. The keloid type, 
with peritoneal extensions, is occasion- 
ally seen. Extension occurs by local infil- 
tration of the gallbladder wall, then to 
the liver and adjacent tissues, by the 
lymphatics to the cystic node, and then 
to the nodes of the common duct. Dis- 
tant metastases are rare and the liver is 


usually involved at the time of operation. 
It was not felt that there was any syn- 
drome which would be of value in mak- 
ing an early diagnosis of carcinoma of 
the gallbladder, and that the diagnosis 
was not important if one remembered 
the connection between cholelithiasis and 
malignant degeneration removing calcu- 
lous gallbladders early. 

Primary cancer of the gallbladder in 
eighteen cases is reviewed by Peco. 11 
The frequency of this form of cancer was 
0.15 per cent of all the cases admitted 
during the period of October 1, 1929, to 
July 31, 1944; 1.9 per cent of the cases 
of benign disease of the gallbladder ; and 
3.9 per cent of the 455 patients with 
gallstones. Seventy-two per cent were 
more than fifty years of age and 50 
per cent were females. Cholelithiasis 
was seen in all cases in which the con- 
tents of the gallbladder were examined. 
Among the tumors, 87.5 per cent were 
carcinomas, the rest epitheliomas and 
mixed forms ; 12.5 per cent of the carci- 
nomas were of the villous type and 75 
per cent of the infiltrative. In 60 per 
cent, the tumor site was known, in 26.6 
per cent it was in the fundus, and in 
26.6 per cent in the body of the gall- 
bladder. 


There had been a previous history of 
benign disease in 89 per cent, of which 
67 per cent was typical hepatic colic; 
in 22 per cent, dyspeptic symptoms, and 
in 11 per cent, latent lithiasis. Pain was 
present in 67 per cent j obstructive icterus 
in 50 per cent, tumor of the gallbladder 
in 39 per cent, and weight ft^ps in 89 
per cent. ^ 

Without pathological examinatiolvthe 
clinical picture of beginning cancer of 
the gallbladder may simulate benign dis- 
ease. To support the diagnosis in a pa- 


tient with a history of cholelithiasis, the 
pain and dyspeptic symptoms recur and 
become more severe, continuous and 
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progressive. In less than six months after 
the beginning of the disease, death had 
occurred in 67 per cent. As the disease 
develops gradually, it isn’t usually diag- 
nosed until it reaches an advanced stage. 
Among the eighteen patients, six were 
operable, radical operations being per- 
formed on only two. The possibility of 
cancer developing in patients with gall- 
stones should always be considered in 
determining the indications for treatment 
of gallstones. 

Roentgenology 

Vaughan and Eichwald 12 claim an 
incident of 95 per cent accuracy for 
cholecystography. They point out that 
science is constantly striving to improve 
the chemicals and the technic for the 
procedure. The use of priodax (bili- 
selectan, as it was called in Germany) 
was first described by Kleiber in 1940; 
this dye w r as used on fifty-five patients 
and the results verified by surgical oper- 
ation. In addition to the excellent con- 
trast medium, It minimized the diarrhea, 
nausea, and vomiting. Priodax Is a white 
odorless powder soluble in alkali, ether, 
alcohol, and acetone, but almost insolu- 
ble in water. Experimental study showed 
that the lethal dose with oral administra- 
tion was 1000 mg. per kg. of body 
weight. Fifty per cent of the priodax 
used is excreted through the urinary 
tract, in contrast to the 10 per cent of 
tetraiodophenolphthalein when the lat- 
ter is used. The remainder of tetraiodo- 
phenolphthalein is excreted through the 
gastrointestinal tract, which is undesir- 
able from the roentgenologic viewpoint. 
Priodax is available in tablets of 0.5 gm. 
each, the dosage is 1 tablet per 25 
pounds of body weight. Tablets should 
be swallowed with or without water, but 
should not be chewed. 

It was observed by Boyden and 
Layne 13 that the gallbladder was not 


visualized in 40 per cent of male pa- 
tients with pernicious anemia as against 
22 per cent as anticipated in normal 
male patients. In forty-eight patients 
suffering with pernicious anemia, the 
gallbladder was not visualized in 42 per 
cent, eight of twenty-three males (35 
per cent) and twelve of twenty-five 
females (48 per cent). Out of 31,311 
consecutive autopsies, the authors exam- 
ined the protocols of 105 cases of per- 
nicious anemia and found 32 per cent 
had had either cholecystitis or cholelith- 
iasis, or that the gallbladder had been 
removed. 

In male patients, the rate of emptying 
of the gallbladder was different from 
that of the female in that the curve of 
evacuation was not significantly different 
from that of the controls. In the female 
there was a highly significant retarda- 
tion, the gallbladders discharging an 
average of 69 per cent of their contents 
In the first forty minutes after a stand- 
ard meal as against 84 per cent in a 
control series. It is suggested that per- 
nicious anemia sometimes causes a per- 
manent narrowing of the choledocho- 
duodenal junction. 

Gallstones in Relation to Cardiac 
Disease 

Clark 14 points out that cholecystitis 
or cholelithiasis may stimulate or aggra- 
vate cardiovascular disease. The associa- 
tion of gallbladder disease and coronary 
sclerosis has frequently been demon- 
strated. It is also pointed out that a 
diseased gallbladder may act as a trigger 
mechanism initiating attacks of angina. 
If the angina patient is in relatively 
good condition, and has gallstones, chole- 
cystectomy will not only relieve the gall- 
bladder symptoms, but will often have a 
most favorable effect on the heart symp- 
toms. He felt that it was a mistake to 
allow a patient to continue with what 
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had been called silent or innocent gall- 
stones providing they were in relatively 
good condition in the forty or fifty age 
group. The subsequent risk of opera- 
tion and complications as a result of 
these gallstones have frequently been 
pointed out. 

Cholecystitis in Relation to 
Dermatosis 

Urbach and Shay 15 report the case 
of a woman, aged sixty-three, suffering 
from a severe light dermatosis which 
was cured by extirpation of an in- 
fected gallbladder. A pathological in- 
testinal floor was found in this case as 
in others suffering from light hyper- 
sensitivity. This may have been the 
cause of the increased porphyrin content 
of the stool. The authors suggest two 
possible mechanisms through either of 
which the diseased gallbladder might 
have been responsible for the agent 
causing the hypersensitivity to light. 

Statistical Studies 

A statistical study was undertaken by 
Bearse 16 to establish a more definite 
time relation between gallstones and 
their sequelae — acute cholecystits, acute 
pancreatitis, common duct stones, and 
carcinoma of the gallbladder. Existence 
of stones in the gallbladder must be es- 
tablished before complication and se- 
quelae of cholelithiasis can be anticipated. 
The time factor for the development of 
biliary complications must resolve itself 
into the time lapse between the onset of 
primary symptoms or demonstration of 
stones and the clinical onset of these 
complications. 

Gallstone operations in 260 patients 
were studied. The average duration of 
symptoms was five and one-tenth years. 
At operation, .157 (60 per cent) pre- 
sented no biliary disease other than gall- 
stones.. Symptoms were present for 


thirty-nine years, average period being 
four and six-tenth years. One or more 
complications were found in 103 (40 per 
cent) at operation. These included acute 
cholecystitis, acute pancreatitis, chole- 
docholithiasis, and carcinoma of the gall- 
bladder. Acute cholecystitis was found 
in 69 patients (27 per cent), including 
empyema, gangrene, and acute free per- 
foration of the gallbladder. Duration of 
symptoms was four and nine-tenth years, 
similar to cases without complications. 

A significant and fairly constant find- 
ing is the association of acute pancrea- 
titis with gallstones, but there is no 
agreement concerning pathogenesis. In 
this series, 10 patients (4 per cent) 
had acute pancreatitis, 32 (12 per cent) ■ 
had stones in the common duct. The 
average duration of symptoms was five 
and six-tenth years. 

Timoney 17 reviewed a history of 151 
patients with cholecystitis over a three- 
year period. There were 90 females 
and 61 males. Seventy-six per cent of 
the patients were between thirty and 
sixty years of age. Emphasis was placed 
on diagnosing accurately which was cor- 
rect in all but 7 cases. This was attrib- 
uted to the presence of x-ray evidence 
of stone, repeated nonfilling of the gall- 
bladder during cholecystography, or the 
history, with symptoms and definite 
physical signs of an acute attack. The 
incidence of stones in the gallbladder 
was 75 per cent. A total operative mor- 
tality for all cases was 4 per cent with 
an operative mortality for chronic chole- 
cystitis of 2.6 per cent. Cholecystectomy 
was performed in 96 per cent of the 
cases, 6 per cent requiring drainage of 
the common bile duct. The outstanding 
indications for common duct drainage 
were palpation of stones, a history of 
jaundice, multiple small stones in the 
gallbladder with a dilated cystic duct, 
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dilatation of the common duct, and en- 
largement of the head of the pancreas. 

Excellent results are obtained when 
the diagnosis is correct. The author felt 
that the operation should be limited to 
those cases in which stones are present 
or where there is a history or presence 
of an acute attack. 

The case histories of 100 patients who 
were operated upon during the last ten 
years were reported by Johnson et al. 18 
Calculi were present in 17 patients. 
Accurate diagnosis was proven by chole- 
cystography in over 90 per cent of the 
cases. Thirteen of the noncalculus cases 
reported permanent relief, 3 only tem- 
porary relief, and 4 were made worse by 
operation. The authors concluded that 
noncalculous cholecystitis is best treated 
medically, but upon failure of this treat- 
ment to bring relief, cholecystectomy was 
recommended. In the calculous type, 
surgery was considered necessary. 

Acute Cholecystitis — Smith 19 re- 
viewed 332 cases of acute cholecystitis. 
The ratio of females to males was two to 
one. Cholecystectomy was performed on 
223 patients with a mortality rate of 3,5 
per cent and cholecystostomy on 103 
with a mortality rate of 11.6 per cent. 
Of 239 observed for a period of from 
one day to five weeks after admission 
before operation, 24 died (10 per cent). 
Ninety-two (30 per cent) were operated 
upon the day of admission with a mor- 
tality rate of 5.4 per cent. Cultures were 
taken in 228 cases ; 20 per cent presented 
<f no growth,” Bacillus coli was found 70 
times, Streptococcus viridans 23 times, 
Bacillus welchii 10 times, hemolytic 
streptococcus 5 times, Staphylococcus 
aureus 7 times, pneumococcus 2 times, 
hemolytic Bacillus subtilis 8 times, and 
typhoid bacillus 7 times. There were 
24 deaths, a mortality rate of 7.2 per 
cent. One death occurred without opera- 
tion, Twenty deaths occurred in patients 


over fifty years of age. Gangrene or per- 
foration or perforation with abscess was 
found in 20 per cent. Seven died of acute 
pulmonary complications, 5 cardiac and 
2 renal. One died of sepsis, 2 of pul- 
monary emboli, and 1 survived this com- 
plication. One died of apoplexy and 2 
of hyperpyrexia. 

A cholecystostomy may be a lifesav- 
ing procedure. If the condition warrants, 
a secondary cholecystectomy should be 
done. Advanced disease elsewhere in the 
body may necessitate accepting a chole- 
cystostomy. If the clinical course of the 
patient does not improve in twelve 
hours, surgery or more rigid medical 
supervision must be followed. Failure 
to improve in twenty-four hours de- 
mands surgical intervention. Improve- 
ment under medical treatment allows 
delay in surgical intervention. 

Acute cholecystitis in 123 patients is 
reported by McGuigan. 20 There were 
98 females and 25 males, ages varied 
from twenty-one to seventy, average 
being forty-six and one-half. All received 
essentially the same preoperative treat- 
ment: Morphine hypodermically, an fee 
cap to the abdomen, and parenteral in- 
fusions of glucose solutions to combat 
dehydration and fortify the liver. Post- 
operative management was also similar: 
Morphine for pain and glucose solu- 
tions to maintain the wafer balance and 
to supply sugar to the liver. 

The material was divided into six 
groups according to length of time elaps- 
ing between the onset of the symptoms 
and the operation. Seventy-two hours 
was arbitrarily chosen as the dividing 
point between the immediate operation 
and the delayed procedure. The opera- 
tive mortality In the first group, twenty- 
two patients, or those operated within a 
forty-eight-hour interval, was 13.6 per 
‘cent; in the second group, seventeen 
patients, between forty-eight and seventy- 
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two hours, was 11.8 per cent. The aver- 
age of these two groups was 12.7 per 
cent. Group three, twenty cases, between 
sixty-two and ninety-six hours after 
onset of symptoms had a mortality rate 
of 5 per cent. Group four, twenty-four 
patients, from 96 to 120 hours, had a 
mortality of 4.2 per cent. Group five, 
twenty-three patients, 120 hours to 7 
days, a mortality of 0. Group six, seven- 
teen patients, from eight to ten days, 
mortality of zero. The average mortality 
in those operated after seventy-two hours 
was 2.38 per cent. The mortality for 
this series was 5.69 per cent, which com- 
pares favorably with other statistics. 

The policy adopted as a result of this 
study was the expectant treatment of 
acute cholecystitis as long as delay results 
in improvement of the patient. Chole- 
cystectomy "was the operative procedure 
of choice and seemed to have a lower 
mortality than cholecystostomy. The pol- 
icy must be flexible and in the presence 
of progression of signs and symptoms 
expectant treatment must be interrupted 
and operation performed. Cholecystos- 
tomy is only used in the aged individ- 
uals with conditions contraindicating 
cholecystectomy. 

Empyema and Gangrene — Blum- 
berg and Zisserman 21 reviewed a series 
of eighty-three cases of empyema and/or 
gangrene of the gallbladder. Thirty of 
these were male and fifty-three female. 
The age ranged from twenty-nine to 
seventy-two with an average of 53.3 
years for men and 55.9 for women. A 
gallbladder history prior to the acute 
attack was given in fifty-four of these 
patients (66 per cent). In many cases, 
the history was that of gallbladder dis- 
ease of moderate severity extending over 
a period of years sometimes as long as 
twenty years. An interval between the 
onset of the present attack of pain and 
its termination, • by either operation or 


death, was found to be twelve days for 
men and thirteen and one-half days for 
women. Some of the operative dela} 
was deliberate since it was common 
practice at that hospital to operate on 
acute gallbladder patients only when nec- 
essary, by the presence of progressive 
lesion. The abdominal pain usually oc- 
curred in the right upper quadrant, the 
epigastrium, or as a generalized abdom- 
inal pain. Radiation was present in 50 
per cent of the patients usually referred 
to the back right scapula or across the 
upper abdomen. Abdominal distention 
was rarely noted, marked tenderness was 
usually present and fairly well localized 
to the right upper quadrant. Chills and 
fever associated with the acute attack 
were noted in only nine cases. Nausea, 
vomiting or both were present in most 
of the cases. Jaundice was present in 
10 per cent of the patients. 

There was a history of preceding 
jaundice in only 6 per cent of the pa- 
tients. An enlarged mass in the right 
upper quadrant was palpated in thirty- 
eight (46.3 per cent) ; could not be 
palpated in thirty-five (42.7 per cent). 
The remaining cases were doubtful. The 
temperature was of a sustained type 
rather than a septic one, with a peak as 
high as 103° F. in some cases, while 
in others it barely exceeded normal. 
The majority, however, had a moderate 
fever of approximately 101° F. The 
average blood pressure was 134/79 for 
men and 144/80 for women. The aver- 
age white cell count was 15,660 for males 
and 15,870 for females, with neutrophil 
variation of 81.3 per cent and 80.2 per 
cent respectively. In many cases, the 
white count fell prior to surgical inter- 
vention. Since all of these patients had 
progressive and nonresolving lesions, the 
fallen blood count did not necessarily 
indicate pathological improvement. 
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TABLE I 



Group 1 

Group 2 

Group 3 

Group 4 

Group o 

Group ti 

Number of cases 

22 

17 

20 

24 

23 

17 

Average age 

49 

52 

42 

45 

41 

50 

Average temperature 

101° F. 

100.6° F. 

99.8° F. 

99.2° F. 

99.2° F. 

99° F. 

Average leukocyte count. . . . 

12,500 

14,500 

13,000 

.. 

12,500 

11,000 ■ 

10,250 


Xo. 

Per 

Xo. 

Per 

Xo. 

Per 

.Vo. 

Per 

.. 1 Per 

°' Cent 4 

.. Per 

So - : Cent 


Cent 

Cent 

Cent 

Cent 

Operative Procedure: 

Cholecystostomy 

19 

86.4 

13 

76.5 

6 

30 

2 

8.3 

j j 

o ! o j 

o : 0 

Cholecystectomy 

3 

13.6 

4 

23.5 

14 

70 

21 

87.5 

22 i 95.7 

17 | 100 

Simple drainage 

0 

0 

0 

0 

0 

0 

1 

4.2 

1 | 4.3 i 

0 | 0 

Pathological Changes: 

Acute catarrhal 

13 

59.1 

8 

47 

10 

50 

i 

4.2 

> J 

1 o ; o j 

0 0 

Acute suppurative 

6 

27.3 

3 

17.7 

4 

20 

4 

16.7 

' 1 ! 4.3 

3 1 17.6 

Acute gangrenous 

3 

13.6 

5 

29.4 

1 

5 

1 

4.2 

! 0 , 0 | 

0 10 

Empyema 

0 

0 

1 

5.9 

5 

25 

15 

62.5 

| 13 { 56.5 | 

1 5.9 

Hydrops 

0 

0 

0 

0 

0 

0 

2 

8.2 

4 j 17.4 ; 

8 47.1 

Perforation with abscess 
formation . 

0 

0 

0 

0 

0 

0 

0 

0 

1 j 4.3 

0 | 0 

Perforation with generalized 
peritonitis 

0 

0 

0 

0 

0 

I 

i 

0 

1 

; 1 

| 1 

i i 

4.2 I 

! i 

o ; o : 

t 

o ; 0 

Subacute or chronic 

0 

0 

0 

0 

0 

0 

0 

0 I 

4 | 17.4 

5 j 29.4 

Postoperative Course: 
Smooth 

11 

! 50 

10 

58.8 

16 

80 

20 

83.3 

j j 

21 91.3 ! 

i 

15 ! 88.2 

Stormy 

11 

! 50 

7 

41.2 

4 

20 ! 

4 , 

16.7 

2 I 8,7 ; 

2 : 11.8 

Mortality 

3 

' 13.6 

i 

2 

11.8 

1 

i 

i 

5 i 

! 

1 | 

4.2 

0 0* 

I 

0 1 0 


(McGuigan, W. J. : Am. J. Surg. 68 : 225 (May) 1945.) 


An analysis of twenty-one cases of 
advanced gallbladder disease, which had 
gone on to perforation, were reviewed. 
There were nine males and twelve fe- 
males. In some cases these were well 
encapsulated by adhesions and only three 
were accompanied with widespread peri- 
tonitis. Rupture into the duodenum 
occurred in one instance. The average 
age was 61.8 for males and 57.1 for 
females. In this group, an antecedent 
gallbladder disease varied from a short 
interval to a very long one from fifteen 
to twenty years. In three cases the pa- 
tient denied any previous gallbladder 
dysfunction. The average duration of 
the acute attack until its termination by 
operation or death was eleven days for 


females and eight days for the males. 
A mass in the region of the gallbladder 
was palpated in one third of the cases. 
Pain was diversified, more widespread 
than with the other group and 50 per 
cent of the patients had pain across the 
entire upper abdomen. All patients with 
acute perforation experienced nausea 
and vomiting. The average blood count 
was 16,600 white cells and 82 per cent 
neutrophils. 

Surgery was performed in seventy- 
three of the cases, 89 per cent of the 
entire series, with advanced gallbladder 
disease. The type of operation performed 
varied from a simple incision and drain- 
age of the gallbladder to complete ex- 
cision, the more serious cases receiving 
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the most simplified surgery. Cholecys- 
tectomy was done in approximately one 
half of the operative cases. In the per- 
forated group, complete cholecystectomy 
was performed in only three instances, 
while fourteen were treated by simple 
incision and drainage. Spinal anes- 
thesia was used in 81 per cent of the 
cases. Supplementary anesthesia was 
necessary in seven cases, the methods 
being nitrous oxide-oxygen, ether or 
intravenous pentothal sodium. Nine 
were operated under local anesthesia. 
In the perforated group, fourteen had 
spinal anesthesia and the remaining three 
local. 

Stones were found in 79 per cent of 
the eighty-two cases and in two thirds 
of the patients with perforated gallblad- 
der. In some cases, a search for stones 
was omitted due to the condition of the 
patient. There was a mortality of 25. per 
cent in the eighty-two cases with eleven 
deaths in the seventy-three submitted to 
operation or an operative mortality of 
15.1 per cent. 

The cause of death was : 

1. Twelve, as a direct result of biliary 
tract disease. 

2. Four, as a result of disease aggra- 
vated by the biliary disease. 

3. Four, as a result apparently unre- 
lated and not influenced by the biliary 
.disease. 

In the entire series there were thir- 
teen diabetic patients, of which five were 
male and eight female with an average 
: age of 61.4 ears. Eleven of these were ’ 
operated upon, two had cholecystostomy 
under local anesthesia, six cholecystos- 
Tomies and three cholecystectomies under 
-spinal anesthesia. The mortality for these 
vases was very high — seven (54 per 
? cent). As a result of this, the authors 
’considered diabetic patients to be poor 
risks for surgery in the presence of 
advanced gallbladder disease, and sug- 


gested prophylactic cholecystectomy in 
the presence of gallstones accompanied 
with diabetes before the acute attack 
develops. 

Treatment 

Bachhuber et al 22 find in reviewing 
literature on surgical treatment of gall- 
bladder disease that one is confronted 
with numerous clinical reports, advocat- 
ing diametrically opposed types of ther- 
apy. In regards to the different types 
of pathological lesions, the clinical re- 
ports also show a great variation. They 
find the rate of advancement of the 
pathological process, the dangers of seri- 
ous complications, and the dangers of 
certain types of therapy emphatically 
stressed. 

They were prompted to undertake a 
study of gangrene and perforation of 
the gallbladder and allied conditions be- 
cause of marked variation in the occur- 
rence of gangrene and perforation of the 
gallbladder and resultant variation in 
the mortality rates. Between January 1, 
1938, and January 1, 1942, a total of 
1699 patients were admitted during an 
acute attack of biliary tract disease or 
for surgery following the subsidence of 
the disease. Of these, 115 (6.76 per 
cent) were found to be suffering from 
superficial or healed ulceration, 34 (2.0 
per cent from gangrene, 15 (0.88 per 
cent) from internal biliary fistula, 18 
(1.05 per cent) from pericholecystic ab- 
scess formation, and 45 (2.64 per cent) 
from free perforation showing a total 
incidence of 1.36 per cent of some type 
of necrosis or gangrene. 

Omitting the ulcerative group, gan- 
grene and perforation occurred in 6.82 
per cent. In patients suffering from 
internal biliary fistulae, gangrene, peri- 
cho lecystic abscess, or free perforation 
on'^rnedicaTT^dce^ there were twenty 
deaths, nine deaths following operation 
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and eighteen nonoperative deaths on sur- 
gical service or 47 deaths, making an 
overall mortality of 2.76 per cent. Thirty- 
eight of these were nonoperative, which 
comprised 80.85 per cent of the total 
mortality, placing the surgical mortality 
at 0.53 per cent and medical mortality 
at 2.23 per cent. 

The incidence of gangrene and per- 
foration appears rather high but not as 
high as previously quoted statistics. To 
be fair, one would have to determine 
the number of acute attacks each patient 
experienced to determine correctly the 
possible danger of gangrene or perfora- 
tion of the. gallbladder. If the average 
attack per individual be placed at two, 
the danger of gangrene would be reduced 
50 per cent. With no exact figures to 
present, the authors’ opinion is that the 
average attack per patient before sur- 
gery if instituted is far above two, so 
the danger of gangrene developing from 
an acute attack is small. The deaths 
from the gangrenous group represent a 
mortality which must be considered. 

The most important group in the 
reduction of mortality from biliary tract 
disease is the nonoperative or forgotten 
group. Little is heard of this group, yet 
if the adherents to the different types 
of therapy were to pause and give this 
group proper consideration,- a substan- 
tial reduction in the mortality of disease 
of the biliary tract could be obtained. 
The lowering of this mortality could be 
undoubtedly accomplished if the public 
was educated to the fact that the removal 
of a diseased gallbladder is necessary as 
soon as possible, this would likewise 
stave off some of the serious complica- 
tions at a later date. The more recurrent 
the attacks, and the older the age, the 
more possibility there is that the patient 
may also be suffering from some serious 
concomitant disease, all of which will 
contribute to the mortality. 


The authors conclude that the danger 
of gangrene and perforation is over- 
stressed by the group that favors imme- 
diate surgery. More attention should be 
given to the forgotten group through 
proper education, thereby bringing the 
patient to surgery at an earlier age. 
Neither delay nor early surgery will 
spare the patient who seeks hospitaliza- 
tion when he is moribund. 

Cholecystectomy in the Typhoid 
Carrier — In reply to the statement made 
in the Journal of American Medical 
Association under Queries and Minor 
Notes, stating that removal of the gall- 
bladder is not an accepted procedure to 
rid carriers of typhoid bacilli, Neader 23 
referred to a report of eighteen typhoid 
carriers treated by cholecystectomy with 
sixteen apparent cures over a twelve- 
month period. He also points out that 
in other reports of the literature there 
is about 70 per cent recovery from the 
typhoid carrier state following cholecys- 
tectomy. The possibility of the organ- 
isms being lodged in the appendix or the 
urinary bladder was mentioned. He men- 
tioned an eleven-year-old child who was 
deprived of schooling and social contacts 
as a result of chronic typhoid carrier 
state, who was able to resume normal 
life following cholecystectomy. The im- 
portance of complete removal of the 
cystic duct down to its junction with 
the common duct, thus avoiding the pos- 
sibility of a pocket in the remaining cys- 
tic duct, was emphasized as a technical 
factor which may account for some 
failures. 

Feemster and Smith 24 point out that 
various clinical biological agents which 
have been tried usually fail to cure 
chronic typhoid carriers. In these cases, 
a cholecystectomy should be considered. 
They review observations on sixty-eight 
typhoid carriers operated on in Massa- 
chusetts between 1924 and 1944. There 



682 


SURGERY 


have been sixty-three cures and five fail- 
ures. In order to establish that a patient 
is a bile carrier, it is necessary to dem- 
onstrate the typhoid bacilli in the bile 
by duodenal drainage prior to operation, 
or by culture taken from the gallblad- 
der at the time of operation. A careful 
bacteriologic follow-up study for not 
less than twelve months, consisting of 
negative stool cultures and at least one 
negative bile culture, should be done. 
They feel that cholecystectomy is still 
the only effective method of curing 
typhoid carriers. 

Sequelae 

In a study of their operations over a 
ten-year period and 1000 operations per- 
formed elsewhere, Mirizzi and Urrutia 25 
studied the cases in which symptoms 
recurred following cholecystectomy. It 
was found that cholecystectomy gives 
complete cure in 95.8 per cent of the 
cases and that there are serious sequelae 
in 1.6 per cent and milder sequelae in 
2.6 per cent. The serious sequelae are 
usually due to residual stones in the 
common duct overlooked at the first 
operation. The spastic disturbance of 
the sphincter of Oddi and pancreatitis 
account for the less serious sequelae. 
Infection is a secondary and not a 
primary cause of postoperative symp- 
toms. It aggravates rather than pro- 
duces the difficulty. Residual hepatitis 
is not an important factor. It usually 
improves after cholecystectomy. Adhe- 
sions may cause sequelae but usually 
there is an associated factor. 

It is pointed out that the surgical 
treatment should be complete at the first 
operation since repeated operations are 
more dangerous and difficult. An imme- 
diate cholangiogram will make an accu- 


rate diagnosis in 99.5 per cent of the 
cases and therefore reduce the unpleas- 
ant sequelae to a minimum. 
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LIVER 

Frederick A. Fiske, B.S., M.D., F.A.C.S. 


Liver Function Tests 

According to Vilensky, 1 tests of liver 
function are not essentially diagnostic 
and can only confirm previously made 
diagnoses of liver disease. Repeated tests 
have more significance than a single test 
because the}* show progression or re- 
gression of the liver lesion. They are 
also of value in the prognosis and the 
optimum time of operation. 

The quantitative condition and varia- 
tion of the proteinemia and the abnormal 
variations of blood-clotting function are 
considered the most significant. Next 
were tests measuring the degree of jaun- 
dice. The dye tests were not considered 
of particular -value, with the possible 
exception of phenoltetraiodophthalein, 
which gives the important information 
only in mechanical obstruction to the 
gallbladder. 

Hepatitis 

Amebic — It is pointed out by Sode- 
man and Lewis 2 that amebic hepatitis 
indicates the earlier phase of amebic 
hepatic disease before frank abscess can 
be diagnosed. They present thirty-three 
patients, all adults and 88 per cent men, 
suffering • from this condition. Pain in 
the region of the liver was a universal 
complaint. It varied from sharp and 
severe to dull and achy. It was constant 
or intermittent. Fever was present in 
all but one case, varying from 103° to 
104°, was intermittent in thirteen, and 
accompanied by chills. The skin was 
sallow but jaundice was not usually pres- 
ent. Nausea, vomiting, weakness, and 
loss of weight were other symptoms 
which were not constant. A history of 
diarrhea may antedate the stricture for 
a period of years. The most important 


physical findings were enlargement of 
the liver, tenderness in the liver, an 
average leukocytosis of 13,000 was noted 
in 88 per cent of the cases. 

In order to make the diagnosis, one 
must first be aware of the occurrence of 
the disease. Jaundice in 15 per cent of 
the patients indicates the necessity for 
consideration of amebiasis as a cause of 
hepatitis with jaundice along with Weil’s 
disease, infectious mononucleosis, and 
other specific types of hepatitis. Evi- 
dence of impaired liver function by vari- 
ous tests may be present. The early 
diagnosis rests upon finding intestinal 
ameba, roentgenologic demonstration of 
bulging or extension in the region of the 
liver with impairment of motion of the 
diaphragm, and the complement fixation 
test. 

The early diagnosis, before pus can 
be demonstrated, may be effectively 
treated with emetin alone, thus avoiding 
the dangerous procedures associated with 
a high mortality rate. A diagnosis based 
on the criterion of characteristic pus will 
ahvays be late and the chances of early 
preventatives and therapeutic treatment 
small. 

Epidemic — Droller 3 reported that 63 
diabetic patients out of approximately 
450 patients attending a diabetic clinic 
suffered from hepatitis. Anorexia, loss 
of weight, and vomiting w r ere the symp- 
toms most frequently encountered. Due 
to the disturbance of carbohydrate me- 
tabolism, immediate complications oc- 
curred in a number of patients. Acute 
yellow atrophy of the liver caused death 
in two of the patients. Delayed com- 
plications were notydjin eight patients, 
two died of cirrhori«/ the remaining six 
w r ere in ill health. The epidemic oc- 
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curred when there was a high incidence 
of the disease among the general pop- 
ulation. It was thought that both syringe 
and contact transmission occurred. 

Serum Iron — In normal individuals, 
the iron content of the serum is rarely 
more than 0.2 mg. The lower limit 
varies from 0.05 to 0.08 mg. 

Brochner-Mortensen (1942) studied 
fifty patients with various lesions of 
the liver and bile passages and found 
that the serum iron increased to above 
normal in eighteen of the twenty-six pa- 
tients with acute hepatitis ( 69 per cent) ; 
in one of five patients with cirrhosis of 
the liver, and in one of ten with jaundice 
caused by cancer or cholelithiasis. 

In patients with hepatitis, determina- 
tions of serum iron showed great indi- 
vidual variations, the maximum being in 
the second week of illness. No constant 
relationship was shown between the vari- 
ations in serum iron, icterus index, and 
the lipase values. The icterus index and, 
especially, the lipase value reached the 
maximum quite rapidly and then de- 
creased at varying rates, while the varia- 
tions in serum iron were often more 
protracted. Usually, the lipase value 
becomes normal first, at a time when 
the icterus index is still increased. 

The cause of increase in serum iron 
in hepatitis is not definitely known. In- 
creased absorption of iron from the 
digestive tract cannot cause it. It is 
likely due to the liberation of iron from 
the disintegration of liver cells rich in 
iron, while at the same time the liver 
fails to absorb the iron set free by the 
physiological decomposition of hemoglo- 
bin. It seems hard to explain why the 
bone marrow and spleen should not act 
temporarily as depositaries from the 
iron in place of the j liver. 

The finding of an abnormally high 
serum iron contltjfis ofr value only as 
a supplementary means of diagnosis. It 


has been found in other diseases — ‘perni- 
cious, aplastic, and hemolytic anemias. 

Role of Hemorrhage in Hepatic 
Insufficiency 

Ireneus and Puestow 4 performed ex- 
periments to determine whether or not 
massive hemorrhage could produce 
enough damage to the liver to give rise 
to hepatic insufficiency. Twelve dogs 
were bled from the jugular vein. Pre- 
determined amounts of blood were with- 
drawn every five minutes for thirty 
minutes so that the amount of blood 
removed was 30 cc. per kg. This amount 
of blood loss constitutes a sublethal hem- 
orrhage. The hepatic function tests em- 
ployed were the sulfabromphenolphtha- 
lein sodium test, the galactose tolerance 
test, the prothrombin time test, and the 
serum phosphatase test. - The galactose 
tolerance test consistently showed results 
indicative of hepatic damage, the excre- 
tion of galactose being above normal in 
eight of the eleven animals. The pro- 
thrombin time was definitely prolonged 
in four of the eleven animals. The other 
tests gave results within the limits of 
normal. It is pointed out that if one or 
two tests give positive results, a certain 
amount of hepatic insufficiency exists, 
since these tests are so sensitive that a 
positive result must be considered sig- 
nificant. The wide margin of safety pos- 
sessed by the liver, only from 30 to 40 
per cent being necessary to maintain life, 
is possibly the explanation for the mild 
impairment of hepatic function found in 
these experiments. It was, therefore, 
concluded that a slight impairment of 
hepatic function resulted from acute mas- 
sive hemorrhage. 

Liver Pathology in Thyroid Crisis 

The importance of the liver in the 
pathology of thyroid crisis is emphasized 
by Ficarra and Naclerio. 6 This, opinion 
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is based upon the following reasons: 

1. The clinical picture of crisis closely 
simulates exhaustion resulting from he- 
patic hyperpyrexia. 

2. Experimental evidence and the 
morbid anatomical findings indicate the 
close association between hyperthyroid- 
ism and the liver. 

3. Boyce’s results with the Quick hip- 
puric acid test of liver function has been 
offered as proof of liver damage occur- 
ring as the result of thyroid disease. 

4. The physiological imbalance and 
pathological changes in the liver due to 
anoxemia has been established. Anoxia 
in hyperthryroidism is common knowl- 
edge. 

5. The interrelationship between hy- 
peradrenalism, hepatic glycogenolysis, 
and the experimental production of toxic 
thyroid signs by injections of adrenalin 
has been emphasized. 

Hyperadrenalism and hepatic anoxia, 
acting either alone or synergistically, 
may be the most important influences 
in the production of thyroid crisis. The 
hyperadrenalism may be the activator 
which depletes the liver of its glycogen. 
In this state of insufficiency, the hepatic 
anoxia resulting from hyperthyroidism 
produces a lethal effect upon the patient. 

The pathological finding of anoxia in 
the liver of patients dying from thyroid 
crisis is well known. Such factors as 
tracheal obstruction, pulmonary edema, 
and other complications may interfere 
with aeration. 

It was felt that the benefit derived 
by multiple stage operations may be 
■ partially explained by the fortification 
of the liver which occurs between the 
stages of operation. The preoperative 
preparation of thyroid patients with spe- 
cial attempt at fortification of the liver 
was thought to be the cause of prevent- 
ing a crisis at Kings County Hospital, 
within the past two years. The pre- 


operative regime followed was : (1) 
Complete bed rest; (2) lugolization; 
(3) sedation; f4) thiouracil adminis- 
tered until BMR is normal (0.6 gm. 
daily); (5) oxygen test to combat 
anoxia and hyperthermia (three days) ; 
by placing the patient in an oxygen tent 
the psyche reaction can be better esti- 
mated; (6) glucose intravenously plus 
amino acids and vitamin B x ; (7) 
blood transfusions; (8) cardiac ther- 
apy; (9) psyche evaluation. 

Tumors of the Liver 

Warvi 6 suggests the following classi- 
fication for primary tumors of the liver 
excluding tumorlike hyperplastic nodules 
in secondary tumors. 

True Tumors — 1. Hepatomas: (a) 
Liver cell adenomas; ( b ) liver cell car- 
cinomas with or without cirrhosis. 

2. Cholangiomas : (a) Adenomas of 
intrahepatic bile ducts, solid or cystic; 
(b) carcinomas. 

3. Cholangiohepatomas of both liver 
cell and duct elements. 

4. Tumors primary' in the liver but 
not of specific hepatic element (vascular, 
fibrous, adrenal rests, etc.). In a series of 
353,971 admissions, 73 cases were diag- 
nosed clinically as primary carcinomas 
of the liver. Due to error in diagnosis, 
there were probably 53 cases or an inci- 
dence of 0.015 per cent. This incidence 
is much higher in tropical countries 
and the clinical diagnosis is higher. It 
is seen from the table (Table I) the 
incidence of various signs and symp- 
toms in primary carcinoma of the liver. 
The differential diagnosis of benign ma- 
lignant and secondary malignant tumors 
of the liver is well tabulated. 

Treatment of liver tumors must be 
surgical. X-ray therapy is Ineffective 
and harmful. All localized liver tumors' 
without evidence of involvement of adja- 
cent organs, or too much of the liver 
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TABLE I 

Frequency of Symptoms and Signs in Primary Carcinoma of the Liver 


Symptoms and Signs 

37 Proved Cases 
Reported in 
of C.G.H, 

{ Per cent ) 

500 Proved Cases 
Reported 
Literature 
{Per cent) 

134 Cases 
Reported 
by Tull 
{Per cent ) 

Anemia . . 

97 

68 

38 

Weakness and weight loss . . . 

94 

88 

88 

Palpable tumor 

91 

68 

68 

Jaundice 

80 

34 

34 

Pain 

71 

52 

10 

Fever 

52 

34 

38 

Vomiting 

44 

12 

2 

Edema of legs 

40 

60 

84 

Ascites 

37 

46 

48 

Fixed diaphragm 

18 

30 

38 

Tender liver 

15 

17 

15 


itself, should be resected surgically. The 
best method is probably a combination 
of hemostatic sutures and electrocautery. 
A review of the literature indicates that 
223 resected cases have been fully re- 
ported but probably a total of about 570 
cases with limited description is included. 
The operative mortality was not high 
and most failures were due to inadequate 
removal with recurrence. The postopera- 
tive complications were largely those of 
metabolic disturbances such as early 
“liver death,” late “hepatorenal syn- 
drome,” or finally malnutrition with loss 
of resistance to infection. 

A detailed history of three patients 
with liver tumors was presented. One, 
a forty-five-year-old male with a right 
subcostal mass of one year's duration, 
associated with dull pain, from whom a 
typical adenoma of the liver cells was 
successfully removed. This patient died 
three years and five months after the 
operation of portal and biliary obstruc- 
tion. The second case, a forty-two- 
year-old female, has remained in good 
health for eight and one-half years after 
surgical excision of an adenoma of the 
islet cell which was surgically excised. 
The third case was a thirty-eight-year- 


old Negro who had pain in the middle of 
the back of seventeen months' duration, 
a tender epigastric mass the size of a 
golf ball, and a loss of twenty pounds in 
six months. Laparotomy at another hos- 
pital showed what was thought to be an 
inoperable carcinoma of the liver. This 
was removed by a Bo vie knife, suturing 
the liver with No. 2 chromic catgut as 
the resection progressed. The patient 
improved following operation and was 
well twenty-nine months later. 

The incidence of primary carcinoma 
of the liver in the African Negro and 
the American Negro is compared by 
Kennaway. 7 As a result of the much 
higher incidence of primary cancer of 
the liver in the African Negro, he con- 
cluded that it was not a primary racial 
characteristic. It was thought that the 
prevalence of this form of cancer in 
Africa may be due to some unidentified 
extrinsic factor. The statistical evidence 
concerning this question is confused by 
the inclusion of cancer of the gallbladder 
in the same category with cancer of 
the liver. 

That primary carcinoma of the liver 
is a problem of major importance in 
South African medicine is pointed out 
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is based upon the following reasons: 

1. The clinical picture of crisis closely 
simulates exhaustion resulting from he- 
patic hyperpyrexia. 

2. Experimental evidence and the 
morbid anatomical findings indicate the 
close association between hyperthyroid- 
ism and the liver. 

3. Boyce’s results with the Quick hip- 
puric acid test of liver function has been 
offered as proof of liver damage occur- 
ring as the result of thyroid disease. 

4. The physiological imbalance and 
pathological changes in the liver due to 
anoxemia has been established. Anoxia 
in hyperthryroidism is common knowl- 
edge. 

5. The interrelationship between hy- 
peradrenalism, hepatic glycogenolysis, 
and the experimental production of toxic 
thyroid signs by injections of adrenalin 
has been emphasized. 

Hyperadrenalism and hepatic anoxia, 
acting either alone or synergistically, 
may be the most important influences 
in the production of thyroid crisis. The 
hyperadrenalism may be the activator 
which depletes the liver of its glycogen. 
In this state of insufficiency, the hepatic 
anoxia resulting from hyperthyroidism 
produces a lethal effect upon the patient. 

The pathological finding of anoxia in 
the liver of patients dying from thyroid 
crisis is well known. Such factors as 
tracheal obstruction, pulmonary edema, 
and other complications may interfere 
with aeration. 

It was felt that the benefit derived 
by multiple stage operations may be 
• partially explained by the fortification 
of the liver which occurs between the 
stages of operation. The preoperative 
preparation of thyroid patients with spe- 
cial attempt at fortification of the liver 
was thought to be the cause of prevent- 
ing a crisis at Kings County Hospital, 
within the past two years. The pre- 


operative regime followed was : (1) 
Complete bed rest; (2) lugolization; 
( 3 ) sedation; f4) thiouracil adminis- 
tered until BMR is normal (0.6 gm. 
daily); (5) oxygen test to combat 
anoxia and hyperthermia (three days) ; 
by placing the patient in an oxygen tent 
the psyche reaction can be better esti- 
mated; (6) glucose intravenously plus 
amino acids and vitamin B 1 ; (7) 
blood transfusions; (8) cardiac ther- 
apy; (9) psyche evaluation. 

Tumors of the Liver 

Warvi 6 suggests the following classi- 
fication for primary’ tumors of the liver 
excluding tumorlike hyperplastic nodules 
in secondary tumors. 

True Tumors — 1. Hepatomas: (a) 
Liver cell adenomas; ( b ) liver cell car- 
cinomas with or without cirrhosis. 

2. Cholangiomas : (a) Adenomas of 
intrahepatic bile ducts, solid or cystic; 

( b ) carcinomas. 

3. Cholangiohepatomas of both liver 
cell and duct elements. 

4. Tumors primary in the liver but 
not of specific hepatic element (vascular, 
fibrous, adrenal rests, etc.). In a series of 
353,971 admissions, 73 cases were diag- 
nosed clinically as primary carcinomas 
of the liver. Due to error in diagnosis, 
there were probably 53 cases or an inci- 
dence of 0.015 per cent. This incidence 
is much higher in tropical countries 
and the clinical diagnosis is higher. It 
is seen from the table (Table I) the 
incidence of various signs and symp- 
toms in primary carcinoma of the liver. 
The differential diagnosis of benign ma- 
lignant and secondary malignant tumors 
of the liver is well tabulated. 

Treatment of liver tumors must be 
surgical. X-ray therapy is ineffective 
and harmful. All localized liver tumors' 
without evidence of involvement of adja- 
cent organs, or too much of the liver 
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rate of neoplastic growth, complications, 
and metastasis. The author divided his 
cases into five clinical groups as follows : 

1. Frank cancer, i. e., with symptoms 
of primary liver involvement (63.6 per 
cent of the cases). 

2. Acute abdominal cancer, i. e., with 
symptoms associated with an acute ab- 
dominal catastrophe (9.1 per cent). 

3. Febrile cancer, i. e., with fever as 
a salient clinical feature (7.6 per cent). 


4. Occult cancer, i. e., in which malig- 
nancy is discovered accidentally (15.1 
per cent). 

5. Metastatic cancer, i. e., with symp- 
toms referable to the organs involved 
by metastasis rather than to the liver 
(4.6 per cent). 

The diagnosis is based upon clinical 
findings with microscopic examination 
of the pathological material obtained at 
operation or biopsy. Roentgenologic ex- 



Fig- 1— -Major methods of resection : 1, Elastic ligature and extraperitonealization of the 
stomp (Cousins, 1874). 2, Simple cautery (Paquelin) removal (Escher, 1886). 3, Lobectomy with 
reported less bleeding for physiologic line of cleavage used (Langenbuch, 1888). 4, Hemostatic 
suture with blunt needle and closure of liver surfaces after resection (KousnetzofF and Pensky). 
5, Clamps left on for hemostasis, and, a, completely exteriorized (Lapoint, 1897) or b; only the 
handles exteriorized for removal through a stab wound (Kocher, 1902). 6, Excision with tamponade 
(Anschutz, 1903). 7, Hemostatic sutures placed proximal to clamps and electrocautery excision 
of tumoy distal to clamps. Raw surface closed by interrupted sutures going around the longitudinal 
hemostatic sutures, preventing cutting of sutures through liver tissue. (Warvi, W. N. : Surg., 
Gynec. & Obst. 80 : 649 (June) 1945.) 
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animation is of value in suspected meta- 
static cancer. Verification of the diagno- 
sis. however, is often established only at 
autopsy. All liver function tests are of 
doubtful value. The Takata Ara tests 
may be of value in the diagnosis. This 
is a flocculation test of serum with a 
mixture of sodium carbonate and mer- 
curic chloride. 

The following diseases must be con- 
sidered in the differential diagnosis: 

In Frank Primary Liver Cancer — 
Neoplasms of the pylorus, transverse 
colon, pancreas, or right kidney, includ- 
ing their metastases to the liver ; cirrho- 
sis, syphilis, chronic venous congestion, 
or cystic disease of the liver, cholelithi- 
asis, abdominal tuberculosis, leukemia, 
•Banti’s disease, and amyloid disease. 

In Acute Abdominal Cancer — Vol- 
vulus of the small intestine, perforated 
gastric, duodenal, or ambulatory typhoid 
ulcer, ruptured liver or spleen, biliary 
or renal colic, acute appendicitis, pan- 
creatitis, and mesenteric thrombosis. 

In Febrile Cancer — Amebic liver ab- 
scess, intrahepatic suppuration hydatid 
cyst of the liver, malaria, and subphrenic 
abscess. 

The outlook is hopeless as the disease 
is rapidly fatal. Indications of approach- 
ing death are sudden enlargement of the 
liver, rapidly intensifying jaundice, in- 
creased dilatation of the superficial ab- 
dominal veins, and additional edema of 
the extremities. 

The treatment is essentially palliative 
and directed toward the relief of pain 
and discomfort. Sedation in large and 
increasing doses is required. Attempts 
at radical surgical cure have usually been 
unsuccessful due to metastases in other 
parts of the liver. The value of x-ray 
and radium therapy could not be ade- 
quately studied due to lack of facilities. 

Spontaneous cholecystoduodenal fistula 
associated with primary hepatoma of the 


liver is exceedingly rare. Pomeranz 
ct alF point nut that the diagnosis can 
be made preoperatively by means of 
roentgen studies. They report in detail 
such a case in which the diagnosis was 
made by roentgenogram and fluoroscopic 
studies. Barium extended in a linear 
streak near the superior portion of the 
duodenum, and surrounded a negative 
shadow. At the end of four hours there 
was 7 per cent retention of barium in 
the fundus of the stomach on the lesser 
curvature evidently resting against the 
left lobe of the liver. Speck retention of 
barium was also seen outside of the 
duodenum in the region of the previously 
described negative shadow. The gall- 
bladder was not visualized. Reexamina- 
tion of the gastrointestinal tract revealed 
that barium had extended into the gall- 
bladder and a diagnosis of cholecysto- 
duodenal fistula, with stone in the cystic 
duct, was made. Liver enlargement was 
noted clinically and also on x-ray exam- 
ination. 

The authors state that ninety cases 
of spontaneous biliary fistula have been 
reported in the literature. The most 
common cause of the fistula is chronic 
gallbladder disease with the formation of 
calculi which eventually perforates into 
the intestinal tract. The incidence of 
primary carcinoma of the liver is low, 
its average being 0.2 per cent. The 
diagnosis of primary tumor of the liver 
with cholecystoduodenal fistula diagnosed 
postoperatively and confirmed at surgery 
and autopsy is extremely rare. Although 
rare, the diagnostician should keep this 
possibility in mind. 

Aspray 10 reports a case of calcified 
hemangiomas of the liver. Extensive cir- 
cumscribed calcified shadows were dem- 
onstrated in the region of the gallbladder 
on roentgen examination of the abdomen. 
Within this circumscribed area, streaks 
of calcification seemed to radiate out 
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from the center. Impression was that of 
a benign neoplastic involvement of the 
liver, possibly hemangiomas. This was 
confirmed at autopsy. 

Embolus of the Liver 

Martin and Wenzel 11 state that after 
a fairly extensive search of standard 
texts on proctology, no case of liver 
embolus as a complication of hemorrhoid- 
ectomy can be found. They report a case 
of a forty-three-year-old male who was 
admitted to the hospital for hemorrhoid- 
ectomy. He complained of constipation 
and slight bleeding. Had been treated 
eighteen months for tabes dorsalis and 
reported no symptoms other than numb- 
ness around the waist. System history 
was normal. Internal hemorrhoids and 
a small polyp were present. Rectum and 
pelvic colon were normal. Kahn reaction 
was 4 plus, urinalysis and blood count 
normal. 

Under caudal anesthesia, a small anal 
polyp and internal hemorrhoids were 
excised, using composite technic of plac- 
ing plain catgut ligature above each 
hemorrhoidal area followed by excision 
— no sutures for approximation. One 
plastic isthmus was created by con- 
necting the rectal mucosa to the skin. 
Postoperative course was uneventful and 
patient was discharged on the fourth 
postoperative day. 

During his ride home, he was con- 
scious of considerable jarring. At 9.30 
p. M. he was seized with constant, severe, 
generalized, upper abdominal pain, fol- 
lowed by a chill and recurrent nausea. 
No rectal pain. He returned to the hos- 
pital on the fifth postoperative day by 
ambulance. On admission, his tempera- 
ture was 101.5° F., pulse 90, respiration 
27, point tenderness in the right upper 
quadrant in the nipple line, 3 cm. below 
costal margin. Abdomen was too 


tender for deep palpation ; leukocyte 
count, 12,250. 

On the sixth postoperative day, tem- 
perature was 103° F., corresponding 
pulse elevation but normal respiratory 
rate. The liver was enlarged and tender. 
No ascites. Leukocyte count was 25,800. 
Blood culture taken proved negative. 
Icteric index was normal. Few red blood 
cells in urine. A diagnosis of “infectious 
hepatitis, probably embolic” was made. 
Sulfathiazole therapy was started — 4 
grn. at once and 1 gm. every four hours. 
After five days, temperature, pulse rate, 
and respiration were normal. Leuko- 
cyte count was 10,650; blood sugar, 105 
mg. ; icteric index, 2 ; direct Van den 
Bergh, negative ; sulfathiazole blood level, 
2.3 mg. A chill occurred on the eleventh' 
day. Temperature rose to 102° F. on 
the twelfth day, icteric index was 7, 
and sulfathiazole was discontinued. On 
the thirteenth day, temperature rose to 
105.4° F., icteric index was 3, white 
count was down to 9300, blood culture 
negative. Liver enlargement had dis- 
appeared and pain was gone. Forty- 
eight hours later, temperature, pulse rate, 
and respiration were normal, and re- 
maining convalescence was uneventful. 
Liver function was proven to be normal 
by glucose tolerance curve. 

Patient recovered and was discharged 
on the twenty-fourth postoperative day. 
In conclusion, the authors stated that 
there probably would have been a fatal 
outcome had it not been for sulfonamide 
therapy. 

Hepatic Vein Obstruction 

Occlusion of the hepatic veins was 
found by Kelsey and Comfort 12 to be 
an incidental finding in sixteen of twenty 
cases. In the remaining four, it played a 
major role in the illness. Occlusion in 
all cases was due to thrombosis. It may 
be primary or secondary to inflamma- 
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tory, cirrhotic, or neoplastic diseases of 
the liver, thrombosis of the neighboring 
vena cava, diseases in which thrombosis 
occurs frequently and perhaps to slowing 
of the circulation in debilitating diseases. 
It is often merely an incidental observa- 
tion at autopsy, yet it should be sus- 
pected when an acute painful episode 
with shock occurs during a chronic 
course of hepatic disease. 

The rapidity of increase in the size of 
the liver and evidence of profound dis- 
turbances of hepatic function and portal 
obstruction may suggest the correct diag- 
nosis. Acute occlusion has been confused 
with acute pancreatitis, but pancreatic 
lesion is ruled out by normal serum 
amylase findings and a rapidly enlarging 
liver and rapid development of portal 
obstruction. 

Five cases of hepatic vein thrombo- 
sis were reported by Armstrong and 
Carnes. 13 The disease is rare and ap- 
proximately sixty cases have been re- 
ported. The thrombosis occurs most 
frequently where the hepatic vein emp- 
ties into the inferior vena cava probably 
because of eddy currents formed at the 
oblique entering angle. As thrombosis 
of the hepatic vein is often accompanied 
by inflammatory changes in the inferior 
vena cava it is probable that the two 
processes are continuous. The thrombo- 
sis may be partial or complete or com- 
plete with recanalization. Postmortem 
examinations revealed a characteristic 
central necrosis of the liver lobules, con- 
gestion of blood in this locality, replace- 
ment fibrosis of the liver, and splenic 
enlargement. 

Obstruction of the hepatic veins has 
been equally distributed between males 
and females. The youngest person was 
seventeen months and the oldest seventy 
years of age. It occurs most frequently 
between the ages of twenty and forty 
years. It may occur in the acute or 


chronic form. Pain over the liver — some- 
times radiating to the back and shoulders 
rapidly accumulated ascites, resistance 
to diuretics, simultaneous enlargement 
of a smooth-edged liver and spleen, 
development of collateral circulation, and 
edema of the legs suggest obstruction of 
the hepatic veins. This condition is 
rarely diagnosed during life, as the clin- 
ical picture is that of obstruction of the 
portal veins and hepatic insufficiency. 
These five cases were observed in 1 1 ,979 
autopsies, an incidence of 0.042 per cent. 
In three cases, the thrombosis was un- 
important as a cause of death and prob- 
ably occurred just before the patient 
died. In two cases, there was recanaliza- 
tion and some collateral circulation. 

Experimental Production of Portal 
Thrombosis 

In a series of dogs, Brunschwig et alM 
demonstrated that a collateral circulation 
could be established by gradually occlud- 
ing the portal vein by means of a trans- 
fixion ligature. This was done by pass- 
ing a linen thread about the portal vein 
proximal to the entrance of the gastro- 
splenic vein. The long ends were brought 
out of a wound and tied over the back. 
On the fourth day the threads were 
pulled up for a brief period and this 
procedure was repeated each day subse- 
quently. On the twelfth postoperative 
day, the intact loop was pulled out, indi- 
cating that it had passed through the 
portal vein. Occlusion of the vein with 
division did not always occur, and in 
sbme cases a lumen persisted or re- 
formed, but stenosis was noted at the 
transfixion site. These experiments in- 
dicated that a period of ten days was 
adequate for the development of venous 
collateral circulation following which 
survival may occur. The high incidence 
of peritonitis was attributed to the per- 
sistence of sinuses due to ligatures, 
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which became contaminated and auto- 
matically pulled up and relaxed. After 
this ligature transection of the portal 
vein, a second laparotomy could be per- 
formed with excision of a segment of the 
portal vein which the animals survived. 

Protein Metabolism of the Liver 

The relationship of protein nutrition 
to diseases of the liver was discussed by 
Stare and Thorn . 15 Impairment of liver 
function in cases of cirrhosis due to re- 
placement of liver tissue by fibers and 
fatty tissue, and the attendant portal 
obstruction with interference of normal 
gastrointestinal function, results in se- 
vere malnutrition. Since most of the 
components of the blood plasma are 
synthesized in the liver, a protein defi- 
ciency very often occurs. The specific 
manner in which liver damage involves 
protein metabolism is not precisely 
known ; however, the difficulty with 
which the serum albumin level is main- 
tained in patients with advanced cirrhosis 
is common knowledge. The advantages 
of a diet high in protein and vita- 
min B complex as well as carbohydrate 
has been adequately demonstrated in 
patients suffering from cirrhosis of the 
liver with ascites. The administration 
of such a diet may be attended with diffi- 
culty. Tube feeding is contraindicated 
due to the possibility of hemorrhage 
from esophageal varices. The adminis- 
tration of human plasma and albumin 
intravenously is beneficial. Recent studies 
indicate that "salt poor” concentrated 
human albumin solutions intravenously 
are particularly effective in increasing 
serum albumin levels and in promoting 
a diuresis in patients with generalized 
edema and ascites. 

The value of protein in the treatment 
of hepatitis is also discussed. The use 
of . sulfur - containing amino acids, 
methionine , and cystine were thought 


to be of particular importance in protect- 
ing the liver from toxic hepatitis. Spe- 
cific suggestions in the management of 
patients with cirrhosis and hepatitis 
follow : 

1. A daily intake of 75 to 150 gm. of protein, 
300 gm. or more of carbohydrate, and 50 gm. 
of fat is recommended.' In general, it is possible 
to consume 100 gm. of protein with three daily 
meals. The remainder of the protein may be 
provided in supplementary high-protein feed- 
ings. 

2. In the absence of esophageal varices, tube 
feeding with high-protein mixtures may be 
undertaken. 

3. Approximately 10 mg. of thiamine, 10 mg. 
of riboflavin, 250 mg. of niacinamide, and 
500 mg. of ascorbic acid are given daily during 
the first three or four days. Later the dosage 
of all these vitamins may be reduced to approxi- 
mately one fifth of these quantities. Choline 
chloride or methionine may be given in enteric 
capsules 1 gm. twice a day. 

4. Intravenous administration of protein, 
carbohydrate, and water-soluble vitamins may 
be indicated, depending on the condition of the 
patient. Recent studies suggest that a concen- 
trated solution of “salt-poor” human albumin, 
administered intravenously, may result in a 
striking rise in serum-albumin level and in the 
replenishment of depleted protein stores. 

The role of protein in surgery was 
discussed by Lund and Levenson . 10 
Losses of protein may be from the intes- 
tines, through the kidneys, from any 
wound or orifice of the body, in internal 
exudates and transudates, and from any 
pathological condition of the skin that 
causes oozing or disquamation. Inade- 
quate protein intake and diseases of the 
liver frequently cause protein difficiency. 
Generally speaking, losses from the in- 
testines are important only in the pres- 
ence of copious or long continued bleed- 
ing, diarrhea, or vomiting, or due to 
feeding diets which contain large amounts 
of roughage. The loss of protein which 
accompanies any surgical procedure or 
acute trauma from any cause was dis- 
cussed. 
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It was ‘pointed out that hypopro- 
teinemia edema occurred In surgical pa- 
tients only when the protein depletion 
is extreme. However, depletion of a 
lesser degree interferes with wound heal- 
ing, gastrointestinal function and often 
leads to the formation of decubitis ulcers. 
This may lead to obstruction of a gas- 
trointestinal anastomosis which further 
interferes with the protein intake. The 
importance of protein metabolism in gas- 
tric and duodenal ulcers, chronic ulcers 
of the skin, surgical traumatic, hemor- 
rhagic and burn shock, and the resist- 
ance to infection was discussed. 

The role of the liver in protein deple- 
tion with its subsequent decrease in size, 
softening and replacement by fatty tis- 
sues is well known. It was pointed out 
that biliary obstruction, chloroform anes- 
thesia, and arsphenamine therapy will 
markedly increase the damage to liver 
cells if a hypoproteinemia is associated. 
The fact that an injured liver cannot 
manufacture albumin or prothrombin as 
well as a normal liver was pointed out. 

The factors necessary for the evalua- 
tion of the status of a surgical patient 
suffering from protein deficiency are : 
(1) Weight of the patient; (2) observed 
weight of the patient; (3) plasma pro- 
tein level; (4) plasma albumin level; 
(5) plasma volume; (6) nitrogen in- 
take; (7) nitrogen output. Clinically, 
the main points are the patient's weight, 
the nutritional history, and the serum 
protein content determinations. 

It is pointed out that acute conditions 
may mask or intensify chronic ones, de- 
pending upon the change which occurs. A 
patient with depleted body protein and 
a normally low plasma protein level may 
by reason of vomiting become dehydrated 
when the plasma protein concentration 
will become normal. Restoration of 
blood volume by electrolytic solutions 
will allow the plasma proteins to fall 


below normal level. In general, acute 
depletions from any cause produce a 
loss of albumin faster and to a greater 
extent that the loss of the globulin, 
and the albumin is more slowly re- 
stored to normal. A normal plasma 
protein value will mask a severe hypo- 
albuminemia when the globulin level 
Is high. 

The difficulty in obtaining and tolerat- 
ing a high protein diet by mouth is dis- 
cussed. Feeding by intubation in amounts 
of 200 cc. at one time, starting with half 
skim milk and half water, or with a 
mixture of protein hydrolysate and car- 
bohydrate is pointed out. The possibility 
of continuous drip feeding is also dis- 
cussed. The importance of additional 
vitamins in doses of 500 to 1000 mg. of 
vitamin C; the amines, 20 to 40 mg.; 
riboflavin, 20 to 40 mg., and niacin, 150 
to 300 mg., should be considered in 
these cases. 

The treatment of surgical shock or 
acute hypoproteinemia — by intravenous 
route with human blood , plasma, and 
albumin or a combination of these three 
— is often necessary to restore circula- 
tion. The authors feel that the best Indi- 
cation of restoration of circulation Is a 
normal output of urine with a specific 
gravity of 1.010 to 1.025. 

Studies of Dextrose Content in the 
Liver 

As a result of observations made on 
biopsy specimens of the liver taken from 
a group of fifty-eight patients with dis- 
ease of the biliary tract, Zintel et at. 17 
report that the average glycogen level of 
the liver of patients who received dex- 
trose intravenously was 6.1 per cent or 
118 per cent greater than the average 
glycogen level of a control group. This 
group consisted of eighteen patients who 
received dextrose and forty patients who 
were used as controls. The patients who 
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had moderate hepatic damage as judged 
by the histological studies and who re- 
ceived intravenously dextrose had an 
average hepatic glycogen level of 5.7 per 
cent or 104 per cent more than the level 
observed in the control patients. Intra- 
venous dextrose without dietary supple- 
ment did not significantly lower the fat 
content of the liver in the patients 
observed. 

It is stated that the protection of the 
fiver against damage resolves itself into 
the positive action of protein, the indirect 
action of carbohydrate, and the negative 
action of fat. A diet high in carbohydrate 
and protein and low in fats and high in 
calories for five days or more before 
operation is excellent from the stand- 
point of reducing the liver fat, but does 
not appreciably elevate the glycogen 
level. The average increase in liver gly- 
cogen after such a diet in patients with 
severe hepatic damage was 10 per cent. 
On the other hand, there was no evi- 
dence that intravenous dextrose signifi- 
cantly lowered the fat content. 

As a result of these findings, the opti- 
mum preparation of patients with hepatic 
damage for surgical operation would 
probably be obtained with the adminis- 
tration of a diet high in protein and 
carbohydrate and low in fat for a period 
of five to fourteen days, supplemented by 
intravenous administration of dextrose 
for a period immediately prior to opera- 
tion. Liver glycogen is so labile that if 
one desires to maintain it at a high level, 
during an operation, intravenous admin- 
istration of dextrose is fully justified. It 
was pointed out that as much as 45 per 
cent of the liver glycogen may be lost 
during the course of a long operation. 

Portal Hypertension 

In order to understand the pathogene- 
sis, the pathology, the diagnosis, and 
treatment of portal hypertension, Whip- 


ple 18 reviewed certain points in the 
anatomy and physiology of the circula- 
tion of the liver and the spleen. It was 
pointed out that in the normal liver, the 
portal vein carried a large volume cir- 
culation at a low pressure, and that the 
hepatic artery carries a small volume 
circulation at a high pressure. There is 
a common channel of exit, the hepatic 
vein for fluid entering by these two cir- 
culations. The liver framework is freely 
expansible and these two circulations 
may affect each other by direct com- 
munication or by lateral pressure. Both 
sets of vessels are controlled by a vaso- 
motor system. In the normal liver, a 
rise in portal pressure of 1 mm. occurs 
for each 40 mm. rise in arterial pressure ; 
whereas in the cirrhotic liver there is a 
rise of 1 mm. in the portal circulation 
for each 6 mm. rise in arterial pressure. 
In cirrhotic livers, a large portion of 
the fluid escapes from the portal vein by 
means of collaterals, and only 13 per 
cent could be recovered from the hepatic 
vein as compared to 100 per cent in the 
normal liver. As the portal cirrhosis 
increases, portal blood passes through 
established collaterals, but as this pres- 
sure increases, rupture of these vessels 
may occur. In these cases, the hepatic 
artery is conveying most of the portal 
blood to the parenchyma of the liver. 
When the fibrosis increases to the point 
of shutting off arterial supply, paren- 
chymal insufficiency develops. 

It is pointed out that modern opinion, 
concerning the vascular bed of the spleen, 
combines the theory of an open compo- 
nent in the vascular bed. This permits the 
flooding of the splenic pulp spaces with 
whole blood with additional pathways 
available, by means of which the extra- 
vascular detour of the pulp spaces may 
be short-circuited, by direct communica- 
tions between the arterioles and the 
veatous sinuses. It is uncertain whether 
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arterial venous connections are struc- 
turally intact vascular tubes, or whether 
their appearance may be accounted for 
on a purely functional basis, such as 
an alteration in the porosity of the pulp 
caused by contraction of the splenic 
musculature. In order to settle the 
pathogenesis of many splenopathies, it is 
essential to settle the controversy over 
open or closed circulation in the spleen : 
and whether the arterial capillary ter- 
minates freely in the reticular meshes of 
the splenic spaces or directly into the 
venous sinuses. The author was defi- 
nitely of the opinion that the splenic pulp 
spaces provide the one and only link 
between the arterial and venous systems 
in the mammalian spleen. 

The amount of portal bed obstruction, 
the type, and the site of obstruction are 
variable factors in individual patients 
suffering with portal hypertension. An 
analysis of these factors in individual 
patients will determine the diagnosis, 
treatment, and prognosis in each in- 
stance. The intrahepatic portal block 
occurs chiefly in cases of cirrhosis of 
the portal or Laennec type. In another 
group, the so-called extrahepatic portal 
block, two types of obstruction are en- 
countered. The first is a replacement 
of the vein or its main tributaries with 
fibrous tissue or scar tissue and little 
or no canalization. The second is a trans- 
formation of the portal vein or its tribu- 
taries into a cavernomatous mass of 
small tortuous vessels. Inflammation, 
trauma, or pressure from without by 
inflammatory or neoplastic tissue usually 
causes the thrombosis. An extension of 
the obliterative fibrotic process that takes 
place in the umbilical vein and ductus 
venosus, extending into the portal vein, 
may account for the early cases with a 
Banff’s syndrome. These cases fortu- 
nately are rare. The pathogenesis of 
the cavernomatous transformation is un- 


known. It may be an angioma, or caver- 
noma. or some other congenital anomaly. 

When the portal vein is blocked and 
the liver is unobstructed, collateral cir- 
culation occurs through the accessory 
veins of Sappey, passing through the 
peritoneal covering of the liver, nr from 
the stomach, and passing into the stem 
of the portal vein or the substance of the 
liver, the epiploic veins of the gastro- 
hepatic omentum, the hepatocolic and 
the hepatorenal veins, the diaphragmatic 
veins, and the veins of the suspensory 
ligament of the liver. With an intra- 
hepatic block, the shunt is by the esopha- 
geal veins to the azygos and the inferior 
vena cava via the middle hemorrhoidal 
veins, via the veins in the round liga- 
ment of the liver, and via the veins of 
Retzius. These are found within the 
abdomen where the gastrointestinal tract 
and its appendages for the organs de- 
veloping from it become retroperitoneal 
developmentally. 

It is pointed out that intrahepatic 
block may be produced experimentally 
by repeated injections of finely divided 
particles of silica into the splenic or 
portal veins. An extrahepatic block is 
more difficult to produce, but could be 
done in about one half of the animals 
where a cellophane band had been placed 
around the portal or splenic veins. 

The syndrome of portal bed block with 
splenomegaly is fairly typical, whether 
the block is intra- or extrahepatic. It 
consists of a variable secondary anemia, 
a leukokemia, a thrombocytopenia, a 
splenomegaly, and a tendency to re- 
peated severe gastrointestinal hemor- 
rhaged, mostly associated with ruptured 
esophageal varices. This may or may 
not be associated with cirrhotic changes 
in the liver. The syndrome is spoken 
of as Banti’s. The cause of Banff’s 
syndrome is somewhat variable, and 
a case is mentioned where a ruptured 
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pancreas produced a Banti’s syndrome 
which was cured by splenectomy. The 
splenic vein had been obstructed by 
dense scar tissue at the site of injury to 
the pancreas. The author was of the 
opinion that Banti’s syndrome was a 
result of mechanical obstruction to the 
flow of blood within the portal bed. This 
may occur within the liver as in cirrhosis 
or in the extraportal type of block. 
Whether the portal block was intra- or 
extrahepatic may be determined by cer- 
tain liver function tests. If there is a 
high retention of the bromsulphalein in 
the blood, if the hippuric acid test is 
positive, if there is a reversal of the 
albumin globulin ratio, or if the cephalin 
flocculation test is positive, the presence 
of a cirrhosis with intrahepatic portal 
block is fairly certain. On the other 
hand, if these tests are negative, it is 
safe to assume that the block is extra- 
hepatic. Patients with normal liver func- 
tion and a history of antecedent pancrea- 
titis or trauma to the epigastric region 
point to the diagnosis of splenic vein 
thrombosis. Young children with normal 
liver function tests, giving a history of 
hematemeses, should lead to the diagno- 
sis of portal vein occlusion as a result 
of continuation of the obliterated process 
in the umbilical vein and ductus venosus. 

The factors indicating surgical treat- 
ment are the site of the block, the degree 
of the portal hypertension, and the ex- 
tent and competency of collateral circu- 
lation. The size of the spleen and the 
incidence of gastrointestinal bleeding 
definitely call for surgical therapy. This 
may consist of splenectomy, since the 
spleen carries approximately 40 per cent 
of the total portal * circulation. If the 
portal block is in the splenic vein, re- 
moval of the spleen results in a perma- 
nent cure with disappearance of the 
Banti’s syndrome. The authors had only 
five such cases. Attempts at establish- 


ing collateral circulation by omentopexy 
is questionable, especially in the presence 
of well established dilated collateral ve- 
nous circulation on the abdominal wall. 
This may be demonstrated by infrared 
photographs. Attempts to ligate veins of 
the cardia and esophageal varices have 
been disappointing. Efforts to anasto- 
mose the mesenteric vein to the sper- 
matic, ovarian, and the inferior vena 
cava have failed. Using a nonsuture 
method of blood vessel anastomosis, as 
described by Blakemore, the splenic and 
left renal veins were anastomosed in 
five cases after removal of the spleen 
and left kidney. In the last five patients, 
the portal vein was anastomosed to the 
inferior vena cava end-tc^side. All of 
these patients survived operation. The 
procedure is still experimental and re- 
served for patients who have had re- 
peated severe hemorrhage, which failed 
to respond to conservative measures. In 
five patients there was marked improve- 
ment in the liver function tests, dis- 
appearance of ascites or hemorrhage, 
encouraging the author to continue this 
work. 

Blakemore and Lord 19 point out that 
a splenorenal anastomosis is capable of 
handling a large volume of blood and 
has the advantage of eliminating a siz- 
able portion (estimated at 40 per cent 
of the total portal volume). The dis- 
advantage of this is sacrifice of the left 
kidney. The technic is as follows: 

Spleen is mobilized, vaso brevia are ligated 
with transfixion sutures and the gastrosplenic 
omentum cut through. The tail of the pancreas 
is separated from the splenic pedicle and the 
phrenocolic ligament is cut. A full length of 
the splenic vein is prepared, hemorrhage from 
the spleen may be controlled by strengthening 
the transfixion sutures around the splenic 
artery. The splenic vein is then clamped by 
means of a rubber-shod clamp. Immediately 
after the removal of the spleen, the splenic vein 
should be opened and thoroughly irrigated with 
-.aline solution. In order to make a satisfactory 
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anastomosis, the splenic vein should be mo- 
bilized for a distance of 8 cm. or more. Careful 
ligation of the small pancreatic branches may 
be necessary to accomplish this. Silk is used 
throughout for all ligations. The left kidney is 
approached through a transperitoneal route, 
retracting the descending colon medially. The 
kidney is mobilized, accessory vessels ligated 
and divided, division and ligation of the ureter, 
careful separation of the renal artery and vein 
with ligation of the artery. The renal vein 
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covered end of the splenic is inserted into the 
renal stump, being certain that neither is 
twisted. The rubber-shod clamp is released 
from the splenic vein immediately following 
the release of the clamp from the renal vein. 
Any tendency towards angulation should be 
corrected. The use of a vein graft for this 
anastomosis was considered objectionable and 
was used in only one of the five cases. In the 
rare case where it is necessary to bridge a gap, 
the authors felt that the use of a vein-lined 




Fig. 2 — A , Illustrating the method of everting the renal vein for the introduction of the 
vitallium tube bearing the splenic vein. The clamp on the flanged portion of the vitallium tube for 
its guidance and the rubber-shod clamps upon the splenic and renal veins have been omitted. B is a 
semidiagrammatic sketch of the completed anastomosis. Note the placement of the ligatures upon 
the vitallium tube. C, A vitallium tube with a vein graft mounted. D, An improved design of 
vitallium tube for end-to-end or end-to-side splenorenal anastomosis. There are two tying ridges 
placed 2 and 4 mm., respectively, from the end. Note the tab on the flange for the application of a 
holding clamp. (Blakemore, A. H. and Lord, J. W., Jr. : Ann. Surg. 122; 479 (Oct.) 1945.) 


should be dissected back from the kidney for 
a distance of S or 6 cm. A rubber-shod clamp 
is then applied as far proximally as possible, 
and the vein divided as close to the kidney as 
possible, irrigating the lumen. The end of the 
splenic vein is then passed through the tube 
triangulated with mosquito clamp, everted 
(cuffed) over the end of the tube. The vein is 
held in place by a No. 1 silk suture behind the 
holding ridge. The renal vein is then triangu- 
lated with mosquito clamps and the intimal- 


vitallium tube was preferable to a free- vein 
graft. 

The Eck fistula type of portacaval shunt has 
an estimated blood-carrying capacity 30 to 40 
per cent greater than the splenorenal anasto- 
mosis. In order to avoid the use of a vein graft; 
the portal vein is mobilized from its bifurcation 
at the liver to the origin of the splenic vein. 
The duodenum should be mobilized and the 
portal vein approached after medial displace- 
ment of the duodenum. Dissection of the portal 
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vein is facilitated by the use of an umbilical through a proper-sized vitallium tube. The end 
tape or small Penrose tube producing general of the vein is triangulated with mosquito clamps 
traction. The cystic vein is ligated with C silk, and the tube is held firmly by a clamp, the end 

flush with the portal vein and clamped distally of the portal vein is everted or cuffed over the 

and cut. Pyloric vein may or may not have to end of the vitallium tube. The vein is held in 

be sectioned. A rubber-shod clamp is placed on place by a ligature tied tightly behind a holding 

the portal vein at the origin of the splenic vein. ridge upon the tube, using a surgeon’s knot. 

A silk transfixion suture is placed around the The vein-covered vitallium tube is now swung 

portal vein at its bifurcation close to the liver out from behind the common duct over the 

and transected a few millimeters distal to the vena cava to the site selected for anastomosis, 

ligature. It is necessary to avoid the hepatic It is extremely important to avoid angulation 



Fig. 3 — A } Illustrating placement of the purse-strings in the vena cava and the centering of 
the cruciate incision for implantation of the vitallium tube bearing the portal vein. B shows the tube 
bearing the portal vein about to be introduced through the opening in the vena cava. C } The com- 
pleted anastomosis. Note the vena cava wall is drawn well up on the vitallium tube. D, A tube 
suitable in design for vein graft bridging. E, A late design, double-ridge tube with a holding tab. 
(Blakemore, A. H. and Lord, J. W., Jr.: Ann Surg. 122: 481 (Oct.) 1945.) 

artery and common bile duct during this dis- or compression of the portal vein. A purse- 

section. The vena cava is mobilized by com- string suture, 4 mm. larger than the diameter 

bined sharp and blunt dissection from the level of the vitallium tube, is placed through all the 

of the liver down past the entrance of the left layers of the vena cava. A second purse-string 

renal vein to the upper level of the right renal is placed 2 mm. outside of the first one. A 

vein. The earlier passage of an umbilical tape second rubber-shod clamp is placed about the 

about the vena cava with gentle traction faqli- vena cava as close to the liver as possible. , The 

tates dissection. The small venous branches distal rubber-shod clamp is now quickly tight- 

are ligated with black silk. A rubber-shod ened to completely occlude the vena cava at 

clamp is placed about the vena cava at the the level of the left renal vein recording the 

upper level of the left renal vein but does not time of occlusion. A cruciate incision not ex- 

occlude the vessel. The portal vein is passed ceeding in length the diameter of the vitallium 
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tube, exactly centered within the purse-string 
area, is made. The vitallium tube bearing the 
portal vein is grasped with the clamp and ad- 
\ anced through the opening into the vena cava 
against steady countertraction upon mosquito 
clamps. The purse-string sutures are then tied, 
completing the anastomosis. The rubber-shod 
clamps are removed from the vena cava and 
then from the portal vein, hemostasis obtained, 
and the abdomen closed carefully in layers. 
The external iliac vein may be used for a graft 
if necessary, since this more closely approxi- 
mates the diameter of the portal. 

There were ten cases subjected to por- 
tacaval shunt — five of the splenorenal 
type and five of the portal vein to vena 
cava. The portal pressures observed in 
the authors’ cases varied from 260 mm. 
of water to over 500 mm. of water. This 
is markedly increased from the normal 
of about 8 mm. of mercury. Increased 
pressure is a potent factor in maintain- 
ing the patency of an anastomosed vein. 
The rate of blood flow is extremely 
increased. It is pointed out that this 
gives you accurate intima-to-intima co- 
aptation without deposition of a foreign 
body in contact with the circulating 
blood, which is an advantageous factor 
in any blood vessel anastomosis. 

Blakemore and Lord 20 point out that 
a common cause of portal hypertension 
is obstruction to the flow of portal blood 
through the liver caused by Laennec’s 
cirrhosis. With Banti’s disease, the ob- 
struction may be in the portal or splenic 
veins. In five cases, a portacaval shunt 
was performed for relief of portal hyper- 
tension, using the nonsuture method of 
anastomosis over a single vitallium tube. 
Three of these were reported in some 
detail, the remaining two were consid- 
ered too recent to have any follow-up 
significance. 

A five-year-old girl, who was kept 
alive by continuous blood transfusions 
during an episode of bleeding from 
esophageal varices secondary to portal 


cirrhosis, was subjected to an operation 
July 26, 1943. Following splenectomy 
and a left nephrectomy, the splenic vein 
and the left renal vein were anastomosed 
over a vitallium tube. At operation, the 
liver was found to be decidedly cirrhotic, 
the spleen was enlarged eight to ten 
times, and the left kidney showed early 
polycystic changes. For a few days 
postoperativelv, the child suffered from 
distention and elevation of blood urea 
nitrogen associated with oliguria but 
improvement occurred on the fifth post- 
operative day and convalescence was un- 
eventful. Seven months after operation 
the child had gained four pounds and 
her activities were normal. There was 
no recurrence of the ascites, the collat- 
eral abdominal veins had receded, and 
there was no evidence of occult blood 
in the stools. A urinalysis showed many 
hyaline casts, a few red and white blood 
cells, a specific gravity of 1.009 and a 
faint trace of albumin. The nonprotein 
nitrogen was 42.9 mg. per 100 cc., the 
urea ratio 50.6. Phenolsulfonphthalein 
excretion was 50 per cent. Fourteen 
months after the operation, the child 
showed evidence of anemia and passed 
three tarn 7 stools. She was given multi- 
ple transfusions for eight days and the 
hemoglobin rose from 50 per cent to 82 
per cent. The liver remained enlarged, 
there was no ascites, the nonprotein 
nitrogen level fell from 90 to 47.9 dur- 
ing this period of hospitalization. Seven- 
teen months after the operation, the 
child was active and went to school. 

A girl, age fifteen, who had suffered 
from repeated massive hemorrhages into 
the gastrointestinal tract since the age 
of four with relief of the splenomegaly 
following each episode of bleeding, was 
also subjected to splenectomy and left 
nephrectomy with anastomosis of the 
renal and splenic veins. The liver was 
found normal in the case. Pressure in a 
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branch of the coronary vein before anas- 
tomosis fell from 310 mm. of mercury to 
190 mm. of mercury following the anas- 
tomosis. Her postoperative course was 
uneventful, five months after operation 
showing a gain of ten pounds in weight 
without any recurrence of bleeding. 

The third case was a white male, age 
thirty-eight, who was suffering from 
portal hypertension due to cirrhosis of 
the liver. A splenorenal anastomosis 
using an 8-mm. vitallium tube was per- 
formed. Five months after this opera- 
tion, the patient felt well, there was no 
ascites, the cephalin flocculation test had 
returned to normal. 

The authors felt that while insufficient 
time had elapsed to adequately judge 
these few cases, the present knowledge 
would indicate that further trial was 
warranted. They did not feel that the 
bleeding which occurred in the first case 
was due to a blockage of. the portacaval 
shunt. The lateral vessels may have 
been overtaxed at that time due to the 
effects of nitrogen retention on blood 
pressure. It is important to establish the 
exact renal status before operation and 
study the information gained from meas- 
uring the portal pressure and venog- 
raphy at operation. It was suggested 
that splenectomy as a therapeutic meas- 
ure for congested splenomegaly should 
be limited to those cases in which the 
obstruction is in the splenic vein and at 
a point distal to the origin of the coro- 
nary vein. 
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JAUNDICE 

Eiss 1 points out that in so-called sur- 
gical (obstructive) jaundice there is usu- 
ally a history of biliary colic and this is 
the most important factor pointing to a 
surgical condition. The history of chills, 
fever, and light-colored stools may also 
be obtained. Tenderness and rigidity of 
the upper quadrant may or may not be 
present. 

It is not always possible to select cases 
for operation on the basis of history or 
physical examination alone. Laboratory 
tests based on disturbances of normal 
functions of the liver are often helpful 
in establishing the diagnosis. The tests 
are grouped under: (1) Secretion of 
bile, bile and urobilinogen in the urine, 
icteric index of blood, Van den Bergh 
tests of blood; (2) storage of carbo- 
hydrate — galactose tolerance tests; (3) 
excretion or secretion of enzymes — phos- 
phatase in blood; (4) detoxifying — 
formation of hippuric acid from sodium 
benozate; (5) abnormal globulin forma- 
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tion — cephalin-cholesterol test; (6) dye 
excretion — bromsulfalein retention, and 
(7) storage of vitamin K and prothrom- 
bin formation — prothrombin level of the 
blood. 

Even in the most acute surgical cases, 
a preliminary period of four to six hours’ 
preparation with saline, glucose, and 
water and the administration of vitamin 
K along with protein in the form of 
plasma or amino acids is indicated. In 
the less acute case, salt, water, glucose, 
vitamin K, and protein may clean up a 
jaundice due to poisons or cirrhosis. The 
• laboratory tests may not differentiate be- 
. tween obstruction, cirrhosis, stone in the 
common duct, liver abscess, metastases 
to the liver, or carcinoma of the' common 
duct or head of the pancreas. The pres- 
ence of persistent signs of obstructive 
jaundice demands surgical exploration. 

It is pointed out by Bradley et al.~ that 
the occurrence of jaundice in man after 
administration of human blood products 
(plasma and serum) is now a well rec- 
ognized phenomenon. This “homolo- 
gous-serum jaundice,” which is of hepatic 
origin, is readily distinguished from the 
hemolytic icterus which may arise imme- 
diately after transfusion with incompat- 
ible blood, or out-of-date stored blood. 
Clinically, it is similar to, if not in- 
distinguishable from, epidemic hepatitis 
(catarrhal jaundice), but the incubation 
period is unusually long — commonly two 
to three months, in contradistinction to 
the twenty- to forty-day period believed 
to occur in epidemic hepatitis. 

A high incidence (57 per cent) of 
this jaundice has been observed by the 
authors among seventy-one subjects dur- 
ing the course of an investigation into 
allergic reactions to human serum. All 
of these subjects received full human 
serum from a single batch; a few of 
them received in addition whole blood 
or serum from other batches. This batch 


was distinguished by the common factor 
of icterogenicity which was confirmed by 
deliberately administering this batch to 
four volunteer patients with rheumatoid 
arthritis in whom it was desired to pro- 
duce jaundice for therapeutic reasons. 

The dose of homologous serum varied 
from 0.1 to 1200 cc. The attack rate 
was about the same whether the serum 
was given intradermally or intravenously 
and whether it had been given in a large 
single dose or repeated doses. The sever- 
ity of the hepatitis appeared to be un- 
related to the size, the route, or the fre- 
quency of the injection. The latent 
period seemed shorter when given in 
larger or repeated doses. Xo evidence 
of permanent liver damage was discov- 
ered. The incidence of jaundice was no 
greater in the allergic than in normal 
controlled subjects. 

When the syndrome occurs after in- 
oculation of measles convalescent serum, 
or yellow fever vaccine, it is relatively 
easy to detect icterogenic batches of 
material, because in most instances 
serum from only a single batch has been 
given. When jaundice follows transfu- 
sion, it may be impossible to decide 
which is the causative batch because in 
the usual transfusion practice several 
batches of plasma or serum may be ad- 
ministered to a single patient and not 
infrequently whole blood is given as well. 
It was impossible to determine the ic- 
terogenic batches of serum or plasma 
by the usual laboratory or animal ex- 
periments, and accurate records of the 
blood products given to patients with 
careful follow-up for several months 
afterwards is necessary in order to 
determine this property. 
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PANCREAS 

Frederick A. Fiske, B.S., M.D., F.A. C.S. 


Physiology 

According to Miller and Wiper, 1 
physiological observations on patients 
with external pancreatic fistula have 
been extremely rare. Most of the inves- 
tigations have been on experimental ani- 
mals. They reported observations on : 

1. The general nutritional state of the 
patient. 

2. The total pancreatic flow in twenty-four 
hours. 

3. The pattern of flow in a twenty-four-hour 
period. 

4. The plasma-electrolyte pattern. 

5. The plasma protein. 

6. The influence of water intake on the pan- 
creatic flow. 

7. The observations on volume-flow altera- 
tions induced by the administration of various 
substances into the duodenum. 

8. The effect of intravenous fluids upon the 
pancreatic secretion. 

9. Observations on volume-flow alterations 
induced by the subcutaneous administrations of 
drugs. 

Detailed statistics are presented. 

It was found that pancreatic flow is 
continuous throughout the twenty-four- 
hour period and is influenced to a great 
degree by the state of hydration of the 
individual. One pancreas produced 1770 
cc. of fluid in twenty-four hours. There 
was a marked alteration in the water 
balance, plasma-protein level, and plasma 
electrolytes, especially plasma sodium in 
patients with severe external pancreatic 
fistula. This loss of plasma sodium may 
produce a clinical syndrome similar to 
that described by Addison with the ex- 
ception that adrenal disease is not pres- 
ent. The analogy has not been empha- 
sized previously.. Adequate amounts of 
sodium and water in the presence of 
sufficient plasma protein to hold them in 


circulation alleviate the symptoms of 
this syndrome. 

Pancreatic secretion may be dimin- 
ished by a number of drugs, ephedrine 
and sodium bicarbonate are the most 
practical because they lack the unpleas- 
ant and deleterious side effects of others. 
Histamine, physiological saline solu- 
tion, or 5 per cent glucose in physiolog- 
ical saline solution intravenously, stimu- 
lates pancreatic secretion. 

The physiological .observations which 
contribute definite support to the theory 
that secretin secretion is a filtration proc- 
ess are: 

1. Sodium ion is present in equal amounts 
in both blood plasma and pancreatic secretion. 

2. The total of the concentrations of chlo- 
ride and bicarbonate ions are the same in blood 
plasma and pancreatic secretion. 

3. The same amount of ionizable calcium is 
present in blood plasma and pancreatic secre- 
tion. 

4. Sulfanilamide is found in the same amount 
in blood plasma and pancreatic secretion. 

It was pointed out that large amounts 
of ionizable calcium are returned to the 
gastrointestinal tract normally through 
pancreatic secretion. The appearance of 
sulfanilamide in a therapeutic concen- 
tration in pancreatic secretion suggests 
its use in the treatment of acute inflam- 
matory disease of the pancreas. 

Serum Enzymes 

The relative diagnostic value of serum 
amylase and serum lipase in patients 
with diseases of the pancreas, liver, and 
gallbladder was compared by McCall 
and Reinhold. 2 One hundred and twenty- 
two consecutive serum amylase deter- 
minations in 104 patients and 165 con- 
secutive serum lipase determinations in 
135 patients provided the basis for this 
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study. In sixty-one cases, both enzyme 
tests were performed. Serum lipase was 
determined by the method of Crandall 
and Cherry. The serum amylase was 
determined by the method of Somogyi 
modified by substitution of the Folin 
blood sugar determination. This was 
found to give somewhat lower results 
than the original, due to greater speci- 
ficity of the Folin reagent. The results 
were expressed as reducing substances 
liberated per 100 cc. of serum. Lipase 
values are expressed as the cubic centi- 
meter of one-twentieth normal sodium 
hydroxide required to neutralize the 
fatty acid liberated by 1 cc. of serum 
from the olive oil substrate during 
twenty-four hours' incubation at 100.4° 
F. (38° C.). The normal serum lipase 
does not exceed 1.5 cc. of one-twentieth 
normal sodium hydroxide per cc. of 
serum. The normal range of serum 
amylase when modified was found to be 
62 mm. per 100 cc. with a standard 
deviation of 13 mg. The range was thus 
from 36 mg. to 88 mg. The serum lipase 
was over 1.5 cc. in twelve of thirteen 
cases of acute pancreatitis. All of the 
nine cases tested showed an amylase 
over 100 mg. and eight of these showed 
values over 200 mg. Fifty-five per cent 
of these results were checked either by 
operation or autopsy. Serum amylase 
determinations were performed in seven 
cases and serum lipase in sixteen cases 
of carcinoma of the head of the pan- 
creas. Serum amylase was elevated in 
only one case, while nine showed eleva- 
tion of the lipase value. It was there- 
fore suggested that a high lipase, to- 
gether with a normal amylase in the 
presence of painless jaundice, is strongly 
suggestive of the diagnosis of carci- 
noma of the head of the pancreas. An 
elevated serum lipase of 2.2 cc. was 
found in one case of pancreatic calculus 


with diabetes mellitu.'. Serum amylase 
was elevated in three of five cases. 
These were pancreatic abscesses (125 
mg. ) , pancreatic cysts f 280 mg. ) , and 
metastatic carcinoma from the breast 
(331 mg.). 

In ten cases of portal cirrhosis of the 
liver, amylase was below 100 mg. Six 
of these were under 50 mg. and four 
below 30 mg. The serum lipase was 
low in all of these cases. However, this 
was also the case in other diseases of the 
liver studied and it was not thought to 
be significant. 

Fifteen cases of chronic calculous 
cholecystitis, nine of whom had common 
duct stones, were studied in the lipase 
group and seventeen cases in the amylase 
group, six of which had common duct 
stones. As a result of these studies, it 
appeared that serum enzyme activity in 
cases of calculous common duct obstruc- 
tion is increased only in cases in which 
the pancreas has been damaged. The 
serum enzyme tests were also performed 
in sixty-six cases with diseases other 
than those discussed. Elevated values 
were observed in four of the thirty-seven 
cases in the lipase group and seven of 
the twenty-nine cases in the amylase 
group. It was surmised that these cases 
showing elevated enzyme activity had 
associated pancreatic disease but there 
was no definite proof of this fact. 

Correlation between serum amylase 
and lipase activity was not as close as 
the authors anticipated. A coefficient of 
correlation for the entire group was 0.66. 
Therefore, it was felt that the value of 
both tests is increased when they are 
performed on the same patient. It was 
pointed out that both tests could be per- 
formed easily but the serum amylase was 
most useful clinically because of the 
rapidity with which it could be per- 
formed. 
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Fibrocystic Disease 

Philipsborn et al. s point out that 
fibrocystic diseases of the pancreas and 
celiac disease are difficult to differen- 
tiate. Fibrocystic disease is character- 
ized by an achylia or hypochylia pan- 
creatica. Since the stools in celiac and 
fibrocystic disease may be identical, and 
the vitamin A curve is not diagnostic, 
a qualitative analysis of the duodenal 
drainage for enzymatic activity, coupled 
with a notation of the response of the 
pancreas to secretin or intraduodenal 
hydrochloric acid, is the most reliable 
laboratory aid in a differential diagnosis. 
Permanent pancreatic insufficiency with 
infantilism must be differentiated from 
celiac disease, fibrocystic disease, and 
certain types of feeding problems. The 
value of cryptic activity is the most 
reliable index of pancreatic function. 
Values of less than 4 gm. of liberated 
nitrogen per 100 cc. of duodenal fluid 
are abnormal in children. Less than 0.5 
gm. of liberated dextrose per 100 cc. 
during the first twelve months is abnor- 
mal. Subsequently, less than 2 gm. of 
liberated dextrose is abnormal in chil- 
dren. When less than 60 cc. of one- 
twentieth normal sodium hydroxide is 
required to neutralize the free fatty acids 
produced by the lipolytic activity of 100 
cc. of duodenal fluid, the pancreatic 
lipase may be considered diminished in 
children. The enzymatic activity in duo- 
denal drainage is greatly diminished in 
fibrocystic disease, while it remains nor- 
mal in celiac disease. The response to 
intravenous secretin or intraduodenal 
one-tenth normal hydrochloric acid is 
reduced in fibrocystic disease but may 
remain normal in celiac disease and in 
transient or permanent hypochylia pan- 
creatica.' 

Cysts 

It was felt by Pinkham 4 that since no 
valid differentiation can be made be- 


tween . “hematic” cysts (pseudocysts) 
and necrotic suppurations, one should 
refer to them simply as collections sec- 
ondary to pancreatic trauma, inflamma- 
tion, or necrosis. The term retention 
cyst should be used to designate cystic 
dilatation arising secondarily to partial 
or complete occlusion of the pancreatic 
ducts. True cysts should be limited to 
denote those of proliferative (neoplastic, 
hydatid, or congenital origin). He re- 
ported a series of ten cases of pancreatic 
accumulations, six of these following 
acute pancreatitis and pancreatic necro- 
sis. Biliary tract disease was associated 
in four cases, while in one no mention 
was made of the biliary tract and in the 
other it appeared normal. Two cases 
developed subsequent to suppurative 
pancreatitis; the first resulted from sep- 
tic hemorrhagic pancreatitis and the sec- 
ond appeared to be one of acute and 
chronic pancreatitis with partial obstruc- 
tion of the pancreatic duct. The other 
two cases presented followed chronic 
pancreatitis. Both of these patients had 
long histories of repeated episodes of 
epigastric and abdominal pain suggest- 
ing chronic pancreatitis. In one of the 
cases, dilatation followed obstruction of 
the duct and in the other pancreatic 
calcifications were found. Cultures taken 
in seven of these cases showed bacterial 
growths in four, two contained Bacillus 
coli, one Bacillus subtilis, and one Staph- 
ylococcus albus. Fat necrosis was found 
at operation in all but one of the cases, 
although a lapse of several weeks be- 
tween the onset of the disease and the 
time of the operation occurred. Serum 
amylase and amylase determinations of 
the contents of the cyst were studied in 
six cases. The serum amylase dropped 
following drainage of the cyst in four 
cases, whereas in two cases it remained 
elevated above normal for several weeks. 
There was apparently no relationship 
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between serum amylase and the amy3a>e 
content of the cystic fluid. Although 
chronic pancreatitis is not always a»n- 
ciated with an increased serum aim Ia>e. 
an elevation of this is suggestive of the 
presence of a pancreatic collection. Fur- 
ther observations of this effect should be 
conducted and it is possible that this 
may be an early diagnostic aid. Rupture 
of these accumulations is said to be fatal, 
although it is very rare. It occurred in 
one of the patients who recovered after 
a stormy convalescence. Satisfactory 
results were obtained in all of the cases 
reported by single drainage or mar- 
supialization of the pancreatic collection. 
Symptoms were not specific, consisting 
of prolonged indigestion, abdominal dis- 
comfort, in some instances following an 
acute episode of upper abdominal pain. 
It is difficult to differentiate this condi- 
tion from gallbladder disease or peptic 
ulcer with its complication. The pres- 
ence of a mass may be helpful in differ- 
entiating the two conditions. This may 
be demonstrated either by roentgeno- 
gram or abdominal palpation. The serum 
amylase test may be suggestive and of 
some diagnostic value. The coexistence 
of biliary tract disease is not uncommon 
and this possibility should be investi- 
gated at the time of operation. Sudden 
enlargement of the cysts with shock and 
intense pain suggests a massive hemor- 
rhage into the cyst. Sudden decrease in 
the size of a cyst associated with diar- 
rhea, shock, and a rigid abdomen may 
follow rupture of the cyst contents into 
the bowel or free peritoneal cavity. Many 
of these smaller cysts and accumulations 
often spontaneously subside and escape 
clinical detection. Gastric pneumograms 
were found to be of material aid in the 
roentgenologic diagnosis of retrogastric 
and pancreatic enlargements. Cysts may 
be visualized on flat plates, barium may 
show displacement of the stomach by the 


ma-, the duodenal loop may be widened 
flue to enlargement of the head of the 
pancreas and the pneumograin, demon- 
strating irregularity or enlargement in 
the retn«ga>trie tissue, D uf considerable 
diagnostic value. 

Trauma 

Keynes 7 * reported two cases of rup- 
ture of the pancreas and its duct occur- 
ring in young soldiers. In the begin- 
ning, both were uncomplicated but later 
one patient developed a persistent fistula 
and, during the postoperative ' course, 
both had complications. Recovery oc- 
curred in both patients. The second case 
was of particular interest because the 
rupture occurred as a result of an under- 
water blast and this is thought to be the 
only example of its kind described. 

The first patient, aged twenty, was in- 
jured while riding a bicycle and colliding 
with a broom placed across a runway. 
He was struck in the epigastric region 
and shortly after developed signs of acute 
abdominal crisis. Immediate operation 
revealed a rupture of the body of the 
pancreas over the vertebral column. 
There was no other visceral injury. 
Drainage was immediately established, 
the fistula healed spontaneously, but 
three months later a large pseudocyst 
formed. This lesion was opened and 
drained. 

The Hpiodol injection of the fistula 
indicated that the duct of Wirsung had 
been ruptured, the lipiodol entered the 
left two thirds of the duct but could not 
be seen entering the right one third. The 
fistula was implanted into the jejunum. 
For several months after operation, the 
patient experienced attacks of abdominal 
disturbance but during the subsequent 
six months there was no symptom. 

The second patient, aged twenty-two, 
crashed from a plane at sea. Following 
this, he was perfectly normal, having 
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floated upright in the water, supported 
by a life belt. A “U” boat explosion 
at a distance of about 400 yards pro- 
duced a peculiar sensation in the abdo- 
men which was described as “a rumbling 
in the belly.” Operation was performed 
about nineteen hours after the blast. Free 
blood in the peritoneal cavity and a tear 
in the peritoneum on the outer side of 
the hepatic flexure of the colon with 
retroperitoneal hemorrhage was discov- 
ered. The retroperitoneal space was 
drained through a stab wound in the 
loin, the colon was sutured into place, 
and the abdomen was closed. On the 
tenth day he developed a large swelling 
in the epigastrium which was regarded 
as a pseudocyst of the pancreas. The 
following day signs of acute intestinal 
obstruction developed. A second laparot- 
omy was performed and the lesser peri- 
toneal sac was opened through the gas- 
trocolic ligament. About three pints of 
muddy fluid were evacuated and a verti- 
cal tear through the middle of the body 
of the pancreas was discovered. Ten 
days later a third laparotomy was per- 
formed for signs of acute intestinal 
obstruction. This revealed a volvulus of 
the small intestines which was reduced 
and the abdomen was closed. Drainage 
from the lesser peritoneal sac ceased 
about seventeen days after the second 
laparotomy. The patient had to undergo 
a fourth operation for repair of a large 
ventral incisional hernia. There were 
no further complications and he returned 
to full duty, two months later. 

A case of forcible compression of the 
upper abdomen for several seconds is 
reported by Curr. 6 The patient walked 
to the hospital where upper abdominal 
pain and rigidity were observed in ex- 
ploratory laparotomy six hours after 
injury. At operation a large amount of 
fresh blood was. found in the peritoneum. 
A three-inch tear was found in the trans- 


verse mesocolon with severe bleeding of 
a branch of the middle colic artery. The 
pancreas was vertically split into two 
parts, approximately through the center, 
with a gap of fully two inches. Due to 
the wide separation, it was impossible 
to carry out an end-to-end union, so 
several deep mattress sutures were used 
to close the raw surfaces. The splenic 
vein which was cut was ligated, a large 
gauze was inserted and wound closed. 

A pancreatic fistula developed which 
closed in nine weeks. Drainage decreased 
on low protein diet and increased on 
ordinary diet. There was considerable 
weight loss during the nine weeks but 
after closure of the fistula, weight re- 
turned to normal in six weeks. A small 
incisional hernia was the only final dis- 
ability. 

Pancreatitis 

The importance of the serum amylase 
test in the differential diagnosis of pan- 
creatitis was emphasized by Morton. 7 
The possibility of this condition must 
always be fully considered in patients 
complaining of sudden severe epigastric 
pain. The test is easily performed accu- 
rately and gives important information 
in the diagnosis of these cases. Clini- 
cally, there are two distinct pathological 
types of pancreatitis recognized — the 
acute edematous and pancreatic necrosis. 
Acute edematous pancreatitis can be 
diagnosed by the serum amylase test and 
the rapid clinical improvement under 
conservative treatment. The pancreatic 
necrosis is often prostrating from the 
beginning. The serum amylase values 
may or may not be elevated and the 
patient fails to show improvement. Con- 
servative treatment of pancreatic necro- 
sis or pancreatic abscess is not advisable. 
If either condition is suspected, opera- 
tion should be performed at once. After 
the acute edematous pancreatitis has sub- 
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sided, biliar}- tract surgery consisting of 
exploration of the common duct and 
dilatation of the sphincter of Oddi is 
indicated and should be followed. The 
author did not advocate drainage of the 
common duct in all cases. This was de- 
pendent upon the amount of infection 
present and he often closed the common 
duct without drainage. The operation 
advocated in acute pancreatic necrosis 
was simple drainage either through the 
foramen of Winslow or through the gas- 
trocolic or gastrohepatic omentum. If an 
obstruction to the common duct is dis- 
covered, this should also be relieved. It 
is pointed out that surgical manipulation 
around the lower end of the common 
duct or the head of the pancreas may be 
followed by postoperative acute pan- 
creatic edema. This may often be dem- 
onstrated by a blood amylase determina- 
tion. Resection of a posterior duodenal 
ulcer perforating into the pancreas may 
also precipitate an attack of acute pan- 
creatitis. 

Shallow et al. 8 report twelve cases of 
acute pancreatitis observed in a two-year 
period. There was an equal number of 
the edematous and hemorrhagic type of 
lesions. In the entire series there was one 
death — there were no operative deaths 
which they attributed to delayed surgery 
or conservative surgery. It was pointed 
out that the exact etiology was still 
undetermined, the usual view being that 
it is due to the reflux of infected bile 
into the pancreatic ducts. A third view 
is partial obstruction to the outflow of 
pancreatic secretion due to metaplasia 
of the epithelium of the branches of the 
pancreatic duct, and others believe acute 
pancreatitis results from a circulatory 
disturbance in the pancreas. It is not 
well understood how the enzymes be- 
come activated. Trypsin leads to diges- 
tion of the pancreas with necrosis and 
rupture of blood vessels within the gland 


followed by hemorrhage. The liberation 
of lipase is also an important feature 
of the disease and produces fat necrosis. 
The profound shock may be explained 
on the basis of absorption of split pro- 
tein products or of trypsin itself. 

The diagnosis on clinical signs alone 
is often difficult and a serum amylase 
test should be done. This test is prac- 
tically specific for the lesion and seldom 
if ever gives false positive reaction. 

The authors felt that once a diagnosis 
was established, operation should be de- 
layed and perhaps not performed at all. 
If the diagnosis is established at the time 
of operation, only those conservative 
measures aimed at correcting the con- 
tributing pathology should be done. Ex- 
tensive surgery of the pancreas itself 
should be avoided. 

It is pointed out by Shallow et alS' 
that while conservative nonoperative 
management of acute pancreatitis has 
been stressed in the literature, surgical 
intervention is indicated in the presence 
of abscess formation. They present a 
case of acute hemorrhagic pancreatitis 
followed by bacterial invasion, involve- 
ment of the pancreatic vein, and perhaps 
the splenic vein by infection, and feeding 
of bacteria or septic emboli into the liver 
through the portal vein. It was thought 
that the infection from the pancreas to 
the liver may have occurred via the 
lymphatics. A normal serum amylase 
on the sixth day, following the onset of 
the attack, is in keeping with cases 
reported in the literature and also the 
authors’ experience. The level usually 
falls within twelve to seventy-two hours 
after the onset of the attack. Biliary 
tract disease was absent in this case, 
which is an unusual finding, since 70 
per cent of the cases are associated with 
lesions of the biliary tract. The jaundice 
was thought to be of hepatic origin and 
perhaps to a lesser degree from compres- 
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sion of the common bile duct due to 
transient edema of the pancreas. A 
hematogenous pancreatic abscess was 
thought unlikely in this case. It was 
pointed out that serum calcium findings 
below 9 mg. per 100 cc. of blood usually 
occur in cases of pancreatic necrosis 
sometimes between the second and fif- 
teenth day of the disease, and that values 
below 7 mg. indicate a fatal prognosis. 
In this case, a serum calcium of 9.2 was 
found on the fourteenth day of the dis- 
ease. Diabetes mellitus did not follow 
in this case. According to Allen, de- 
struction of seven eighths of the gland 
or more is necessary to induce a diabetic 
state. 

The patient was a 55-year-old female with 
a chief complaint of epigastric and right upper 
abdominal pain of three days’ duration. The 
pain was constant, did not radiate, was accom- 
panied by nausea and vomiting of greenish- 
yellow material. There was an associated diar- 
rhea with the passage of four loose stools daily 
for two days. There was nothing in the past 
history to suggest biliary tract disease. Physical 
examination showed a moderately obese Italian 
woman, extremely apprehensive, slightly irra- 
tional, and acutely ill. Temperature, 103°, pulse 
130, respiration 26, blood pressure 140/90. There 
was slight jaundice and marked dehydration. 
The abdomen was slightly distended and ab- 
dominal respiratory motion restricted. Exqui- 
site tenderness, marked rigidity, and rebound 
tenderness in the upper right quandrant. No 
masses palpable, hemoglobin 78, red blood cells 
4,000,000, white blood cells 13,600 with 57 per 
cent polys (8 per cent young forms), lympho- 
cytes 39 per cent, monocytes 3 per cent, and 
basophils 1 per cent Urinalysis slight albu- 
minuria, Wassermann and Kahn negative, blood 
urea nitrogen 9 mg., sugar 114 mg., serum pro- 
tein 6.5 gm. Van den Bergh’s direct positive 
with serum bilirubin of 2,1 mg. Bromsulfalein 
liver function studies, 20 per cent dye reten- 
tion. Prothrombin time, 68 per cent of average 
normal. Blood culture, no growths in forty- 
eight hours. Negative flat plate of the abdo- 
men. 

The patient was treated by a modification of 
the Ochsner method for three days without im- 
provement. At this time a mass became palpable 


in the right upper quadrant. On the fourth 
day, the patient developed respiratory difficulty, 
an increase in the leukocyte count to 18,000 on 
the third day, 20,000 on the fourth day, and 
26,000 on the fifth day. Five gm. of sodium 
sulfadiazine > which had been given daily from 
the time of admission, was discontinued and 
penicillin administered intramuscularly at two- 
hour intervals. 

Operation under pontocaine spinal anesthesia 
on the sixth day revealed a normal gallbladder 
and biliary tract, no evidence of perforation of 
the stomach or duodenum, marked congestion, 
edema, and fat necrosis of the gastrohepatic 
omentum and a boggy mass protruding into the 
lesser peritoneal cavity. Fat necrosis was also 
present in the gastrocolic omentum. The lesser 
peritoneal cavity was exposed through the 
gastrohepatic omentum. This revealed a fluctu- 
ant mass within the pancreas, containing about 
eight ounces of extremely foul-smelling mate- 
rial, with some necrotic pancreatic tissue, which 
on culture showed gram-positive cocci due to 
Streptococcus haemolyticus. The quadrant lobe 
of the liver, on the inferior surface between the 
falciform ligament and the gallbladder, pre- 
sented a slight bulge suggesting an underlying 
abscess. An aspirating needle was introduced 
and 5 cc. of pus readily obtained. The liver 
was incised over this area and a finger intro- 
duced. Two abscess cavities in direct com- 
munication were palpated, four ounces of foul, 
thick, creamy, yellow material aspirated which 
also showed Streptococcus haemolyticus on cul- 
ture. This abscess was not in continuity or 
contiguity with the one in the pancreas. Two 
iodoform packs and a Penrose drain were in- 
serted into the abscess cavity of each organ and 
an additional Penrose drain into the right kid- 
ney pouch. These were brought out through 
the upper pole of the wound which was closed 
in layers. During the first week the patient 
drained profusely, requiring several changes of 
dressings daily. The jaundice subsided, the 
temperature and pulse gradually decreased, and 
the patient’s mental state improved. The drains 
were started out on the seventh day and com- 
pletely removed by the tenth. Jaundice had 
entirely subsided by the twentieth day and she 
was discharged thirty days following the op- 
eration with a slight amount of drainage from 
the wound. She was readmitted and treated 
twenty days after this admission for a wound 
infection due to Streptococcus haemolyticus and 
Staphylococcus aureus, which cleared up after 
fifteen days of treatment in the hospital. A 
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follow-up three months later showed that the 
patient had a good appetite, had gained ten 
pounds in weight, and was tree of drainage or 
fever. 

This case* showed the importance of 
scrupulous pre- and postoperative care 
in a serious condition, which consisted 
of supportive measures, such as fluids 
intravenously , plasma, blood, and 
vitamins; Wangensteen decompres- 
sion; chemotherapy with sulfonamides 
and penicillin. Due to the gram-posi- 
tive cocci, the authors felt that the use 
of penicillin for one week was an impor- 
tant factor in the patient’s recovery. It 
proves that suppurative pancreatitis asso- 
ciated with liver abscess is a grave but 
not hopeless condition. 

Following death from electrical shock, 
little has been recorded regarding the 
condition of the pancreas. Glazer 10 ex- 
amined three men who died immediately 
following electrical shock. The pancreas 
showed focal areas of hemorrhage and 
hyperemia in each case, and also focal 
areas of coagulation necrosis. In two, 
the changes occurred in the tail, the head 
and body being normal; in the other, 
the entire pancreas was involved. 

It is suggested that minor pancreatic 
changes may give no immediate symp- 
toms in shock not resulting in death, but 
later may cause pancreatic insufficiency. 

Accessory Pancreas 

Young 11 reports a case of accessory 
pancreas complicated by acute necrosis. 
The patient was a thirty-six-year-old 
male who was suspected of having a 
perforated ulcer. Midepigastric pain of 
a stabbing type had been present for 
three weeks before he was seized with 
generalized severe abdominal pain asso- 
ciated with abdominal rigidity. Operation 
revealed a firm mass in the gastro- 
hepatic omentum along the lesser curva- 
ture of the stomach, which was separate 


from this organ. The mass was the size 
of a walnut, irregular, firm but not stony 
hard, and unconnected with any other 
structures. The lesser omental bursa was 
explored and found to be normal. The 
pancreas was not unduly hard or irreg- 
ular. Biopsy showed pancreatic tissue 
with areas of necrosis. 

Adenoma of the Islands of 
Langerhans 

The pathology of adenoma of the 
islands of Langerhans was reviewed by 
Good 1 - in an attempt to show that the 
structure of the wall of the pancreatic 
duct and the wall of the capsule is the 
same, and therefore the capsule is the 
duct wall and its presence or absence 
depends upon whether the adenoma took 
origin in a duct with or without a wall. 
The theory of origin and a mature ade- 
noma was abridged by showing the 
proliferation of the duct epithelium and 
intraductal islands of cells representing 
stages of growth. Excellent photomicro- 
graphs are presented. A schematic illus- 
tration based on a total of 163 cases of 
adenoma of the islands of Langerhans 
reporting the size and distribution of 
these is illustrated. 

According to Brush and McClure, 13 
functional hypoglycemia is fairly com- 
mon, but organic hyperinsulinism is 
rather rare. It is extremely important 
to use every diagnostic possibility in 
order to properly evaluate a case of 
hypoglycemia. The Whipple triad (of 
symptoms) is a definite indication for 
surgical exploration of the pancreas. An 
islet tumor will be present in nearly all 
the cases. This includes : 

1. Disorder of the nervous system, such as 
confusion, coma, convulsions, collapse coming 
on in the fasting state. 

2. A drop in the blood sugar level to SO mg. 
per 100 cc. or less. 

3. The relief of symptoms brought about by 
the administration of glucose. 
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TABLE I 

Etiologic Classification of Spontaneous 
Hypoglycemia (Conn) 


I. Organic — recognizable anatomic lesion: 

1. Hyperinsulinism : 

(a) Pancreatic island-cell carci- 

noma. 

( b ) Pancreatic island-cell ade- 

noma. 

( c ) Generalized hypertrophy and 

hyperplasia of islands of Lan- 
gerhans. 

2. Hepatic disease : 

(a) Ascending infections — cholan- 

gitis. 

( b ) Toxic hepatitis. 

( c ) Diffuse carcinomatosis. 

( d ) Fatty degeneration or meta- 

morphosis. 

( e ) Glycogenosis (von Gierke’s 

disease). 

3. Pituitary hypofunction (anterior 

lobe) : 

(a) Destructive lesions (chromo- 

philic tumors, cysts, etc.). 

( b ) Atrophy and degeneration 

(Simmond’s disease.) 

(c) Thyroid hypofunction — sec- 

ondary to pituitary hypo- 
function. 

4. Adrenal hypofunction (cortex) : 

Atrophy or destruction of cortex. 

5. Central nervous system lesions (some 

interfere with nervous control of 
blood sugar). 

II. Functional — no recognized anatomic lesion : 

1. Hyperinsulinism (autonomic nervous 

system imbalance). 

2. Renal glycosuria. 

3. Pregnancy and lactation. 


(Brush, B. E. and McClure, R. D : Ann. Surg. 

120: 7S1 (Nov.) 1944.) 

A blood sugar level over 50 mg. per 
100 cc. during an attack indicates causes 
other than islet adenoma. 

In cases where the blood sugar is 
above 50 mg. per 100 cc., a diet low in 
carbohydrate, 50 gm. or less, and high 
in protein will often relieve the attack. 
This is due to a slow conversion of the 


protein, which will yield about 50 per 
cent dextrose, and also to a lower ab- 
sorption rate, which prevents a sudden 
elevation of the blood sugar and stimu- 
lation of the pancreas. The 'glucose tol- 
erance test is influenced by the preceding 
diet in normal persons as well as those suf- 
fering from hypoglycemia. Under proper 
conditions, this is an important diagnos- 
tic test in cases of hypoglycemia. Both 
the organic and functional hyperinsu- 
linisms characteristically give a low dex- 
trose tolerance curve, and the organic 
type usually has an abnormally low fast- 
ing level. In borderline cases, studies 
on the utilization of injected glucose are 
indicated. It was felt that a basal meta- 
bolic rate prior to the injection of glu- 
cose, and a repeat metabolism test at 
half-hour, one hour, two and one-half 
hours, and three hours after the injec- 
sion were helpful. Urinary determina- 
tions for nitrogen and sugar were deter- 
mined with proper carbohydrate, fat, and 
protein estimation. A calculation of the 
respiratory quotient gives diagnostic in- 
formation and is of benefit in following 
the patient postoperatively. All of these 
studies aid in determining the advisabil- 
ity of performing a subtotal pancreatec- 
tomy in those cases not strictly con- 
forming to the Whipple triad, and yet 
presenting symptoms of hyperinsulinism. 

The first patient was a single white 
female, nineteen years of age, 'who com- 
plained of severe headache, abdominal 
cramps, chronic cough, and an exces- 
sive gain in weight. Roentgenograms of 
the chest and skull were both negative. 
A basal metabolism was minus five. The 
patient was taking 0.065 gm. (1 grain) 
of thyroid daily. Fasting blood sugars 
were 78 and 99 mg. per cent. Nine 
months later she complained of frequent 
attacks of weakness, sweating, tremor, 
and a stuporous mental reaction. These 
conditions were worse during the hunger 
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state and the injections of carbohydrate aged forty-three. She complained of 

brought relief. Blood sugar levels during nervousness, backache, low blood pres- 

the attacks were from 55 to 60 mg. sure, and sinus trouble. The first attacks 

Routine laboratory examinations were of nervousness occurred in 1929 and 

negative and a clinical diagnosis of spon- were characterized by weakness, irrita- 

taneous hypoglycemia was made. At bility, excessive perspiration, ravenous 

operation no tumor could be found and hunger, all occurring about three hours 

two thirds of the pancreas was removed, after meals and being worse after exer- 

During the operation the patient re- cise. They were relieved by eating, es- 

ceived 400 cc. of glucose intravenously, pecially readily available carbohydrates. 



Fig. 1 — Schematic representation of the average size of adenomas of the islands as reported 
in literature. Some authors gave measurements in three and some in two dimensions, some in 
diameter only. Averages for each method are recorded and drawn to scale. (Good, L. P. : Surgery 
18: 168 (Aug.) 1945.) 

and 500 cc. of whole blood. Hourly post- There was a gradual loss in weight, 
operative blood sugar determination The attacks became progressively more 
showed 250, 230, 230, 170, and 140 mg. severe and a loss of memory during 
per cent. Daily blood sugar levels post- the attacks, mental cloudiness, speech 
operatively showed 135, 129, 111, 129, difficulty, visual disturbances, and no loss 
105, 104, 75, 93, 96, 84, and 89 mg. per of consciousness developed. Physical ex- 
cent. Postoperative course was unevent- amination and routine laboratory tests 
ful and the patient remained asympto- were normal. Fasting blood sugar levels 
matic with normal blood sugar tests at varied from 61 to 69 mg. per cent, 
yearly intervals for about nine years. Roentgenograms of the spine, skull, 
The second case was more compli- chest, gallbladder, stomach, and duode- 
cated — the patient was white, female, num were normal. Strenuous exercise 
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during the fasting state would precipitate 
severe symptoms, with a blood sugar 
level of 60 mg. per cent at this time. 
One mg. of epinephrine subcutaneously 
relieved the symptoms within fifteen min- 
utes, and a blood sugar at this time 
showed 73 mg. per cent. A high pro- 
tein, low carbohydrate diet with five or 
six daily meals and thyroid extract, 0 33 
gm. (34 grain) daily, failed to relieve 


Approximately five sixths of the gland 
was resected. Hourly blood sugar showed 
108, 91, 85, 109, 127, 131, 145, 112, 132, 
and 98. A glucose tolerance test, twenty- 
four hours postoperatively with a phos- 
phorus determination, is shown by means 
of a chart. Daily blood sugars varied 
from 80 to 100 mg. per cent. The post- 
operative convalescence was uneventful 
and the patient is enjoying excellent 



2 Distribution of adenomas reported in the literature. Xlie pancreas has been sectioned 
sagittally. The superficial tumors are represented in the anterior, the deep in the posterior, section. 
(Good, L. P. : Surgery 18 : 168 (Aug.) 1945.) 


the symptoms and the patient was ad- 
mitted to the hospital on two occasions 
at three-month intervals. In preparation 
for the operation, the patient received 
500 cc. of 10 per cent glucose intra- 
venously, which was followed by a re- 
action requiring 50 cc. of 50 per cent 
glucose for relief. During the operation 
she received 500 cc. of 10 per cent glu- 
cose and 500 cc. of whole blood. The 
tail of the pancreas was hyperplastic and 
firm but no adenoma could be found. 


health without return of symptoms with 
fasting blood sugar levels varying be- 
tween 80 and 100 mg. for approximately 
one year. 

It is pointed out that excellent results 
may be obtained following subtotal pan- 
createctomy even in the absence of an 
adenomatous adenoma. The necessity of 
subtotal resection was emphasized, and 
it was pointed out that pancreatic func- 
tion was not significantly affected when 
four fifths of the gland was removed. 
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The value of a high protein, low car- 
bohydrate diet for a postoperative trial 
was emphasized. It was pointed out that 
hyperplasia of the i.-Iet cells is difficult 
to diagnose pathologically just as it is 
difficult to distinguish between benign 
and malignant tumors. Both of these 
cases showed a normal pathological 
report. 

Two patients with hypoglycemia who 
were relieved of symptoms by surgical 
removal of an adenoma of the pancreas 
are reported by Walker and Boger. 14 
It is stated that fifty-six cases of suc- 
cessful removal of benign adenomas of 
the islands of Langerhans have now 
been reported in the literature. 

Hyperinsulinism should be considered, 
if only to be ruled out. in every neuro- 
psychiatric case. Hyperinsulinism's re- 
lationship to the endocrine system is 
discussed, and the study it is believed 
will be furthered by greater attention to 
the alterations produced in the endocrine 
glands. The most effective therapy needed 
to prevent damage to the central nervous 
system as a result of long-standing hypo- 
glycemia is surgical removal of these 
tumors. 

The problem of islet cell tumors of 
the pancreas was briefly reviewed by 
Maxeiner and Bundy. 15 They empha- 
sized the importance of being alert for 
a triad of symptoms described by Whip- 
ple consisting of attacks of insulin shock, 
coming on during fasting or an over- 
fatigued stage, blood sugar findings of 
50 mm. per cent or less, and prompt 
relief by the ingestion of glucose. The 
nervous symptoms which occur consist 
of disturbance of the sympathetic sys- 
tem manifested by dizziness, nausea, pal- 
lor,, and sweating, disturbance of the 
central nervous system manifested by 
convulsions with tonic or clonic contrac- 
tures of the extremities and psychic 
disturbance consisting of anorexia, mani- 


acal seizure?, mental cnifu-i- >n. and coma. 
These attack? occur during fasting or 
overfatigue, when the blood -ugar level? 
are abnormally low. The difficulty in 
making a diagnosis of hypoglycemia was 
pointed out and due consideration of 
thyroid, pituitary, and adrenal, as well 
as liver, must be completely evaluated 
in these cases. The value of subtotal 
pancreatectomy, in cases where surgical 
exploration fails to reveal by palpation 
or inspection an islet cell tumor, was 
considered advisable. A case was pre- 
sented where nine islet tumors were 
found in the pancreas removed, although 
none of these could be demonstrated by 
inspection or palpation at the time of 
operation. 

This patient was a twenty-four-year- 
old veteran suffering from attacks of un- 
consciousness, lethargy, drowsiness, and 
irritability associated with low blood 
sugars. Several times the patient went 
into a deep stupor and the blood sugar 
at this time was found to be 45 mm. per 
cent. After being A.W.O.L for two days, 
he was brought to the hospital in a coma, 
at which time a blood sugar of 28 mm. 
per cent was found. Consciousness re- 
turned after the administration of glu- 
cose. Approximately 75 per cent of the 
pancreas was resected. There was marked 
clinical improvement following this op- 
eration, and the authors felt that due to 
personality changes and stabilization of 
blood sugar levels the patient -was defi- 
nitely cured of his disease. 

Carcinoma 

Ampulla and Head — Whipple 16 ad- 
vocates a one-stage removal of the head 
of the pancreas and duodenum with 
occlusion of the pancreas for these 
reasons : 

1. The danger of hemorrhage and postopera- 
tive oozing is controlled by preoperative vita- 
min K therapy. 
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2. The danger of two anesthesias and two 
major procedures is thus avoided. 

3. The difficulty of extensive and in some 
cases massive adhesions at the second and more 
difficult stage is avoided. 

4. Continuous spinal anesthesia together with 
plasma and whole blood transfusions have made 
the one-stage procedure safer than the two- 
stage procedure. He performed a two-stage 
operation with a mortality of 38 per cent com- 
pared with nineteen one-stage operations with 
a postoperative mortality of 31 per cent. There 
was no mortality of the one-stage procedure 
for benign lesions. 

5. In the one-stage procedure, two steps 
were considered important : 

(a) The implanting of the common duct into 
the jejunum, either end-to-end or end-to-side, 
depending on the choice of the loop or Roux 
type of jejunojejunostomy. This avoids the 
danger of a cholecystoenterostomy and the 
serious complication of a biliary fistula as a 
result of the cutting through of a ligature on a 
ligated common duct. 

(b) The implanting of the pancreatic duct 
into the jejunal loop below the choledocho- 
jejunostomy, which eliminates the uncertainty 
and debate regarding an occluded pancreas and 
possible fatty liver degeneration. 

He states that provided a cholecysto- 
gastrostomy and ligation of the common 
duct is not done, there was little differ- 
ence in what modification of the one- 
stage procedure was used. The author 
regrets that the two-stage procedure, as 
originally described, continues to be em- 
phasized in the literature, since he con- 
demns it at the present time due to 
improved methods of pre- and post- 
operative treatment. A one-stage chole- 
dochojejunostomy, with implantation of 
the pancreatic ducts into the jejunum, 
was advocated as the procedure of choice. 

The case of a fifty-three-year- old 
woman complaining of epigastric pain, 
loss of weight and strength of two 
months’ duration, with a history of three 
similar attacks twenty-three, twelve, and 
five years before, was reported. She 
weighed 80% pounds. Physical exam- 
ination revealed a tired thin woman 


who appeared chronically ill without 
anemia or jaundice. There was epigas- 
tric tenderness and a firm nontender, 
movable mass just above the umbilicus. 
R.B.C., 4,100,000; normal white and 
differential count. Gastric analysis : No 
free hydrochloric acid, 58 after hista- 
mine stimulation. Roentgen examination 
showed a large filling defect in the region 
of the palpable mass which suggested a 
penetrating ulcer. A diagnosis of carci- 
noma of the stomach was made and the 
patient transferred to surgery. 

A partial gastrectomy, complete duo- 
denectomy, removal of head and part of 
the pancreas, anterior gastroenterostomy 
— end-to-side, and a choledochoenter- 
ostomy were performed. Due to the 
mistaken diagnosis, the stomach was 
transected before inspecting the lesser 
peritoneal sac. The tumor mass was 
found occupying the head of the pan- 
creas; it was hard, smooth, on under- 
lying structures and not associated with 
enlarged lymph nodes. The section 
away from the portal vein and superior 
mesenteric vessels required skilful dis- 
section and it was thought that invasion 
of these vessels would have occurred 
within a short period of two or three 
weeks. 

The procedure followed was division 
of the vessels along the greater and 
lesser curvatures of the stomach. The 
transection of the stomach between Payr 
clamps, ligation of the gastroduodenal 
artery, division of the outer peritoneal 
reflexion of the duodenum, mobilization 
of the duodenum, and division of the 
branches of the inferior pancreatico- 
duodenal artery. The duodenum and 
jejunum were drawn to the right behind 
the superior mesenteric vessels and the 
duodenum cut with Payr clamps at the 
junction of the duodenum and jejunum. 
The distal end was sutured with an over- 
and-over stitch of No. 00000 chromic 
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and the stump buried with No. 1 silk 
mattress sutures. The head of the pan- 
creas was dissected away from the portal 
and splenic vein and from the superior 
mesenteric vessel. The distal half of the 
stomach, all of the jejunum, and the 
head of the pancreas and the terminal 
portion of the common duct were then 
removed en masse. An anticolic gastro- 
jejunostomy, end-to-side, was established 
between the stomach and the jejunum 
by open anastomosis ; the cut end of the 


insulinism or hypoglycemia could be 
demonstrated. 

Difficult}’ encountered in making a 
diagnosis of carcinoma in the ampullary 
region at operation was pointed out by 
Orr. 17 Chronic pancreatitis or a benign 
adenoma may closely simulate carcinoma 
by palpation alone. A duodenotomy may 
reveal an impacted stone in the ampulla 
which can also be mistaken for a carci- 
noma. In all cases, a thorough explora- 
tion of the liver, head of pancreas, and 



Fig. 3 — One-stage radical pancreaticoduodenectomy with antecolic gastrojejunostomy and implantation 
of the common duct into the jejunum. (Whipple, A. O. : Ann, Surg. 121 : 848 (June) 1945.) 


common duct was anastomosed to the 
jejunum distal to the gastrojejunostomy. 
A Penrose drain was inserted to the 
head of the pancreas. A beginning car- 
cinoma of the head of the pancreas of the 
islet-cell variety was found, in addition 
to a penetrating benign ulcer of the lesser 
curvature of the stomach. Convalescence 
was uneventful. There was a 30 to 50 
per cent fat loss of the stools which was 
controlled by 5 panteric and 9 holadin 
tablets o.d. Her weight was maintained 
between 90 and 94 pounds and she was 
able to perform her usual duties as a 
clergyman’s wife. No evidence of hyper- 


regional lymph nodes should be made 
with biopsy of these or the papillary area 
of the duodenum exposed through a duo- 
denotomy. If doubt still exists, the oper- 
ative procedure should be divided into 
two stages. 

Despite the discouraging results from 
pancreaticoduodenectomy, the operation 
is fundamentally sound and offers ffie 
best chance of cure in patients suffering 
from carcinoma of the ampulla or ampul- 
lary region. Accurate details of the final 
results of pancreaticoduodenectomy are 
incomplete and a careful study should be 
performed in order to determine the de- 
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gree of accuracy and the percentage of 
cures, as well as the average length of 
life following this operation. 

Recorded evidence indicates that com- 
plete occlusion of the pancreatic ducts 
will result in fatty infiltration of the 
liver, reduction in fat and nitrogen 
absorption in most cases, and fibrosis of 
the pancreas with atrophy of the acinar 
tissue. Although there is abundant evi- 


dence that patients and animals will live 
for several years, in comparatively good 
health with the external pancreatic secre- 
tion, there has been no valid reason why 
the severed pancreatic stump of pancre- 
aticoduodenectomy should not be united 
to the intestinal tract. The preservation 
of the physiology of the pancreas is a 
very good reason for pancreaticoenteros- 
tomy. The choice of a one- or two-stage 


CODIVILLA- 1S9S WHIPPLE, PARSONS, +MULLINS-1935 BRUNSCHWIG -1937 




TRIMBLE, PARSONS, SHERMAN *1941 MAING0TT941 DENNIS T942 



Fig. 4 — Sketches illustrating various technics of pancreaticoduodenectomy : Codivilla, Whipple, 
Parsons and Mullins, Brunschwig, Whipple, Moreland and Freeman, Hunt, Trimble, Parsons and 
Sherman, Maingot, and Dennis, (Orr, T. G. ; Surgery 18 : 154 (Aug.) 1945.) 
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operation must depend upon the general various technics used by different sur- 
condition of the patient and the findings geons is well illustrated in Figs. 1, 2, 
at the operating table. and the author's changes in technic in 

A technic of pancreaticoduodenectomy Fig. 3. 
should be adopted which will reduce the Eighteen patients were observed by 
time of operation, minimize ascending the author; eleven of these had clinical 

infection of the gall tract, prevent pan- evidence of metastasis, which brings 

creatic and biliary fistula, and preserve up the question of what percentage of 

the normal physiology of digestion. The these patients is curable by successful 


WHIPPLE 1943 PHILLIPS - 1943 BRUNSCHWIG -1943 



CATTELL- 1943 POTH - 1944 WATSON - 1944 



CHILD - 1944 CHILD - 1944 PICKRELL + BLALOCK- 1944 



Fig. 5 — Sketches illustrating various technics of pancreaticoduodenectomy continued : Whipple, 
Phillips, Brunschwig, Cattell, Poth, Watson, Child, and Pickrell and Blalock. (Orr, T. G. : Surgery 
18: 154 (Aug.) 1945.) 
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pancreaticoduodenectomy. In three of mortalities. At the time of the report, 

the cases where a two-stage procedure the survival rate following operation 

was planned, two died following the first varied from thirty-three months to 

stage and one died on the operating twenty-one days. Four of the cases had 

table at the beginning of the second a clinical diagnosis of carcinoma of the 

stage. These were the only immediate pancreas without operative procedure 


1941-a 1941-b. 1942-c. 



Fig. 6 — Various technics of pancreaticoduodenectomy used in nine cases in the University 
of Kansas hospitals. (Orr, T. G. : Surgery 18 : 154 (Aug.) 1945.) 
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and one case, dying of advanced pul- 
monary tuberculosis, showed a carci- 
noma of the head of the pancreas at 
autopsy. These were included in the 
series of eighteen cases. 

Orr 18 reported one of these cases in 
detail since a diagnosis of primary car- 
cinoma of the duodenum was made. This 
patient was successfully treated by a 
one-stage modified Whipple operation, 
but died of metastases seventeen and 
one-half months following operation. 
Due to the few cases of primary carci- 
noma of the duodenum reported, the 
results of radical excision cannot be 
evaluated at the present time. 

Cole and Reynolds 19 describe a new 
type of operation for resection of the 
duodenum and head of the pancreas for 
carcinoma. A long loop end-to-side anas- 
tomosis is made between the stomach 
and the jejunum, distal to the chole- 
dochojej unostomy. This secures drain- 
age of the biliary tract, proximal to the 
gastric anastomosis, and so avoids the 
danger attendant upon passage of food 
over the common duct opening. The 
chief advantage of this technic lies in 
the diminished operating time required 
and a reduction of the suture lines and 
anastomoses to a minimum. The jejunum 
is anastomosed to the cut end of the 
stomach with the distal end to the 
greater curvature, so that food passes 
downward by gravity into the jejunum 
instead of upward into the jejunum as 
it must in many operations previously 
recommended. The chief purpose of a 
long loop proximal to the end-to-side 
jejunostomy is to allow transplantation 
of the common duct, and the stump of 
the pancreas, into the jejunum proximal 
to the gastric anastomosis. They felt 
that transplantation of the stump of the 
pancreas into the intestines would be 
much more common in the future than 
it has in the past. 


The historical background and various 
procedures used by different authors 
were reviewed. I See Fig. 7.j This 
illustration summarizes five cases of 
pancreaticoduodenectomy illustrating the 
type of operation performed upon each 
patient. The method of choice and the 
one described by the authors is illus- 
trated under Case I. It is stated that an 
additional case using the technic illus- 
trated under Case I has since been per- 
formed, but in; ufficient time has passed 
to determine the ultimate results. 

The transection of the duodenum 
proximal to the ligament of Treitz with 
inversion of the stump is considered an 
adequate and justifiable procedure unless 
the tumor extends to the ligament of 
Treitz. This eliminates the time con- 
sumed in dissecting the bowel from the 
mesenteric vessels. It also shortens the 
operative time. Anastomosis of the 
stomach to the loop of jejunum requires 
much less w r ork than closure of the 
stomach and the performance of a gas- 
troenterostomy. It does not seem to 
make much difference w'hether the jeju- 
num is placed in an anterior or posterior 
colic position. The anterior colic type 
of anastomosis consumes less time since 
it is not necessary to close the defect in 
the mesocolon. Despite the variation of 
opinion in the literature concerning trans- 
plantation of the pancreas into the intes- 
tinal tract, the authors felt that this pro- 
cedure was justifiable and would in the 
future become more common. It is also 
desirable to connect the jejunum in such 
a w T ay that food will not flow over the 
site of transplantation of the common 
duct into the jejunum. This will mini- 
mize the possibility of an infectious 
cholangitis and also divert the food 
stream from the common duct, which 
has no valve to prevent its entrance into 
the biliary tract. This type of anastomo- 
sis also allows the food to pass from the 





ABDOMINAL SURGERY 


721 


stomach by gravity into the jejunum 
rather than forcing it upward from the 
stomach and thence downward Into the 
jejunum. Detailed histories, operative 
findings, and pathological findings are 
reported for the five cases in which there 
was one mortality. 

Strode 20 reviewed the known physio- 
logical properties of the pancreas as 
related to radical duodenopancreatic re- 
section. He presented a case of carci- 
nomatous degeneration of a duodenal 
diverticulum involving the head of the 
pancreas, in which successful radical 
duodenopancreatic resection was done. 
This was thought to be the first success- 
ful operation for this condition reported 
in the literature. 

The patient was a forty-four-year-old 
Chinese male suffering from upper ab- 
dominal pain, discomfort, and diarrhea 
of five months 5 duration. There were 
six to eight stools daily, some of them 
were noted to have contained droplets 
of oil. There was a 15-pound weight 
loss, physical examination negative ex- 
cept for moderate tenderness in the 
upper abdomen; intermittent glycosuria 
with a normal glucose tolerance test ; 
diminished amylase in the feces, and 
x-ray evidence of a space-taking lesion 
in the region of the head of the pancreas. 

At operation three months later, the 
distal two fifths of the stomach, the distal 
one third of the common duct, the entire 
duodenum, the head and body of the 
pancreas containing the tumor were re- 
moved. The distal end of the severed jeju- 
num was brought up behind the colon and 
fitted over the end of the pancreas, sutur- 
ing the mucosa of the jejunum to the side 
of the pancreas with two continuous rows 
of A traumatic chromic catgut and one 
row of interrupted silk. The other anasto- 
moses were completed by the same tech- 
nic. The gallbladder was filled with 
stones; this was removed. Two small 


stones were found in the common duct 
and these were removed. The duct was 
anastomosed to the jejunum over the 
proximal flared end of a short segment 
of a Xo. 16 rubber catheter. Beyond 
this, the stomach was anastomosed end- 
to-s>ide to the jejunum, three soft rub- 
ber tissue drains were inserted — one in 
the region of the common duct anasto- 
mosis, and the others in the region of 
the pancreatic anastomosis. The incision 
was closed. On the eighth postoperative 
day, bile drained from the wound for 
about four days and then spontaneously 
ceased. {'See Fig. 8. » The patholog- 
ical diagnosis was a large ulcerated 
diverticulum of the duodenum with sec- 
ondary adenocarcinoma involving the 
pancreas. 

Observations on eighteen patients 
subjected to pancreatoduodenal resection 
were reported by Cattell. 21 Three deaths 
occurred. A one-stage operation was em- 
ployed in five cases with one death, and 
a two-stage in twelve with two deaths. 
Many of these patients were over sixty 
years of age suffering with severe ob- 
structive jaundice and poor general phys- 
ical condition, which was thought to 
necessitate a two-stage procedure. A 
long loop, anticolic, cholecystojejunos- 
tomy was recommended since it permits 
rehabilitation and does not complicate 
the resection. Elevation of the pancreas 
and duodenum to determine operability 
should be done before dividing the stom- 
ach. Restoration of the external pan- 
creatic juice in the intestines is accom- 
plished by a direct anastomosis of the 
duct of Wirsung to the jejunum as a 
means of avoiding the serious compli- 
cations accompanying pancreatic fistulas 
and in order that normal pancreatic and 
digestive functions may be accomplished. 
Anticolic gastric, biliary, and pancreatic 
anastomoses were advised. Results for 
a period up to two years were reported 
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with satisfactory results in thirteen of 
the eighteen cases. 

Martiarena 22 describes a case of a 
tumor of the ampulla of Yater in a man 
forty-three, who suffered from attacks 
of alimentary intoxication of eight years’ 
duration. He came for treatment follow- 
ing a severe attack of itching, icterus, 


with chromic catgut was done. The 
patient improved under the administra- 
tion of hypertonic glucose solution, 
blood transfusion, injections of vita- 
min K. As a substitute for pancreatic 
secretion, he was given takadiastase and 
peptopancreas. A pancreatic fistula 
drained for twenty-seven days and com- 



Fig. 8 — Showing the anastomosis of the pancreas, common duct, and stomach to the jejunum. 
(Strode, J. E. : Surgery 18 : 122 (July) 1945.) 


and acholia, at which time there was a 
probable swelling in the right hypochon- 
drium. Operation revealed a lobulated 
tumor of the head of the pancreas, ex- 
tending back to the mesenteric vessels 
and connected externally with the wall 
of the second part of the duodenum. 
Removal of the tumor after ligation of 
the vessels, and duodenopancreatectomy 
with suture of the stump of the pancreas 


pletely closed forty days after the oper- 
ation. Histological examination revealed 
an adenocarcinoma grade III of the am- 
pulla, adenocarcinoma of the pancreas, 
and metastatic adenocaricnoma of the 
regional gland. 

It was reported that of the 126 opera- 
tions of this kind, 103 were performed 
before 1935, with a mortality of 33 per 
cent. Twenty-three were performed since 
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with a mortality of 15 per cent. Twenty- 
two of the patients survived three years 
or more. When the tumor is of the ulcer- 
ative type, it often invades the inner wall 
of the duodenum and the head of the 
pancreas and necessitates duodenopan- 
createctomy. 

Erb 23 reports the case of a fifty-two- 
year-old female suffering from vague 
indigestion and gas pains of one year’s 
duration, with a nonfunctioning gall- 
bladder and a small extrinsic pressure 
defect on the duodenal cap who was 
thought to have an early malignancy of 
the pancreas or common duct. At oper- 
ation, a greatl}' distended gallbladder and 
common duct were exposed. A movable 
mass was felt in the head of the pancreas 
and the gallbladder was drained and a 
radical resection of the duodenum and 
head of the pancreas was performed. The 
stomach was divided proximal to the 
pylorus and closed. The duodenum was 
liberated and divided 5 cm. distal to the 
lesion. The common duct was isolated, 
ligated, and divided, the closure being 
reinforced by interrupted sutures of silk. 
The body of the pancreas was bisected 
3 cm. from the lesion. Two distinct 
ducts were separately ligated to the pan- 
creas turned in with silk. The head of 
the pancreas was markedly adherent to 
the portal vein and had to be liberated 
by sharp dissection. The jejunum could 
not be brought in contact with the gall- 
bladder without undue tension, so the 
gallbladder was anastomosed to the duo- 
denum. Following this, a routine retro- 
colic posterior gastrojejunostomy was 
done. All anastomoses were performed 
with catgut for the mucosal suture and 
the serosal layers with silk. The post- 
operative course was smooth. On the 
third day there was profuse drainage 
from the stab wound which was assumed 
to be pancreatic juice. This ceased on 
the twelfth postoperative day. She was 


discharged on the twenty-third post- 
operative day. 

It was thought that radical resection 
of the head of the pancreas will result 
in permanent cure rarely, due to the 
intimate relationship of the pancreas to 
vital structures (portal vein,i, which can- 
not be sacrificed in a wide resection. 
However, life expectancy ma_v be in- 
creased by this procedure. 

Body and Tail — Brunschwig 24 points 
out that cancer of the body of the pan- 
creas is discovered clinically late in the 
course of the disease and, while radical 
resection may be feasible, few patients 
are subjected to operation early enough 
in the evolution of these growths. He 
reports six instances of resection of the 
body of the pancreas with splenectomy 
and two instances of total pancreatec- 
tomy, with total duodenectomy, and 
splenectomy. The immediate operative 
mortality was 50 per cent ffour cases, 
including the two total pancreatecto- 
mies). One patient with an islet cell 
carcinoma invading the entire body and 
later manifesting hepatic metastases 
lived three years and eleven months. Of 
the remaining three, two survived five 
weeks and five and one-half weeks re- 
spectively, despite metastases at the time 
of operation. Both experienced amelio- 
ration of the severe abdominal pain. The 
third is living, comfortable, and in fair 
general condition three months follow- 
ing resection of the body for carcinoma 
and subtotal gastrectomy for metastases 
to the stomach. Metastases to the falci- 
form ligament and umbilicus were also 
resected. These cases are reported in 
some detail. 

The steps in the technic are sum- 
marized as follows: 

Anesthesia — Preferably continuous 
spinal. 

1. High midline, transverse or inverted T 
incision. 
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TABLE II 

Resections of the Body of the Pancreas and Spleen 


Case No. 

Pathologic Condition 

Course 

Case 1 

Islet-cell carcinoma invading entire 
body. 

Lived three years, eleven months. Died 
after third celiotomy as a result of 
portal vein ligation. 

Case 2 

Carcinoma, proximal portion of body. 
Few hepatic metastases. 

Died third day (portal thrombosis?). 

Case 3 

Carcinoma invading entire body. Mul- 
tiple hepatic metastases. 

Lived five weeks. Died of carcinoma- 
tosis. 

Case 4 

Carcinoma of proximal portion of body 
and neck. 

Lived nine days. Died of bile peri- 
tonitis. Portal vein ligated. 

Case 5 

Carcinoma arising in upper border of 
body. 

Lived five and one-half weeks. Died of 
“exhaustion.” Necropsy revealed sin- 
gle intrahepatic metastasis. 

Case 6 

Carcinoma of tail of pancreas, with 
metastasis to stomach and retroperi- 
toneal lymph nodes. 

Living three months after resection of 
body of pancreas and radical gastrec- 
tomy. Evidence of recurrence. 


Total Pancreatectomy and Duodenectomy with Splenectomy 


Case 7 

Entire pancreas replaced by carcinoma. 

Died third day. Massive bilateral lobar 


Metastases in liver. 

pneumonia. 

Case 8 

Entire pancreas replaced by carcinoma. 
Metastases in liver. 

Died ninth day of “exhaustion.” 

■ 


Immediate operative mortality, 50 per cent (four cases). 

Survivals, four cases : 5 weeks ; 5.5 weeks ; 3 years, 1 1 months ; one living 3 months in fair 
condition, respectively. 


(Brunschwig, A.: Ann. Suig. 120: 413 (Sept.) 1944.) 


2. Approach to the pancreas by transection 

of the gastrocolic omentum from the 
level of the head of the pancreas to the 
gastrosplenic vessels. 

3. Retraction of the stomach upward and the 

transverse colon downward. 

4. At this point, the body of the pancreas 

may be excised in one of three ways, 
depending upon the expediency of each 
situation : 

( ci ) Transection of pancreas at the 
level of the neck with resection 
proceeding distally of body and 
tail; hemostasis being secured 
by ligation of branches from 
the splenic vessels. 

(6) Division and ligation of gastro- 
splemc vessels, then transection 
of the neck of the pancreas and 
splenic artery and vein at this 


level, with excision of body of 
pancreas and spleen en masse 
proceeding from the neck dis- 
tally. 

( c ) Division and ligation of gastro- 
splenic vessels, then elevation of 
spleen by grasping in the right 
hand; this brings the tail and 
body of pancreas forward to- 
gether with splenic artery and 
vein. Transection of neck of 
pancreas and splenic vessels at 
level of superior mesenteric 
vessels with excision of body of 
pancreas and spleen en masse. 

5. Interrupted interlocking silk mattress su- 
tures are placed about 0.5 cm. proximal 
to the cut edge of the remaining neck 
of pancreas. The transected main pan- 
creatic duct, if apparent, is grasped with 
a hemostat and ligated separately. 
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6 The transverse mesocolon is repaired ex- 
cept in the region below the pylorus 
Here, one or two soft-rubber drains are 
inserted to the site of pancreatic transec- 
tion. 

7. Closure of the abdominal wound. 

In some instances of redundant stom- 
ach, the gastrohepatic omentum may be 
transected, the stomach retracted down- 
ward and the body of the pancreas ex- 
cised over the lesser curvature of the 
stomach. 


6. The p\ /ira- w a? transected several centi- 
meters proxm al tn p>Yric sphincter and 
upper segment of «•:« ur.ar'* l!* -td. 

7. The common bile duit v. a- transected 
‘ elo»\ the level of t**e -uper: r Gx'kr of the 
first portion of duodenum. 

S. The head of the pancreas and duodenum 
were completely mobilized and lifted away from 
the superior mesenteric vessels, the uncinate 
process of the pancreas and terminal portions 
of duodenum brought out to the right from be- 
neath these vessels after transection of ligament 
of Treitz. 



Fig. 9 — Various steps in operative procedure. (Brunschwig, A., et ah: 
Surg., Gynec & Obst 80:253 (March) 1945.) 


Total duodenopancreateclomy and sple- 
nectomy for practically complete replace- 
ment of the pancreas by carcinoma was 
performed in two patients as follows: 

1. In each instance, the pancreas was ex- 
posed via the gastrocolic route. 

2. The gastrosplenic vessels were divided. 

3. The spleen was grasped with the right 
hand and elevated to mobilize the body of the 
pancreas. 

4. The splenic vessels were divided about 
3 cm. distal to the origin of the portal vein. 

5. The peritoneum along the convex border 
of the duodenum was incised to mobilize the 
head of the pancreas and duodenum. 


9. Transection of jejunum just distal to liga- 
ment of Treitz and closure of distal segment. 

10. Removal of entire pancreas and duo- 
denum with attached lower pylorus and spleen. 

11. Gastroenterostomy (Billroth II). 

12. Choledochojej unostomy, using loop of 
jejunum about IS cm. distal to above anastomo- 
sis ; jejunojej unostomy between loops of chole- 
dochoj e j unostomy. 

Total Pancreatectomy, etc, 

A male, aged fifty-three, complaining 
of watery foamy stools of two years* 
duration with a loss of 50 pounds, who 
recovered following a total pancreatec- 
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tomy, gastrectomy, duodenectomy, sple- 
nectomy, left adrenalectomy, and omen- 
tectomy was reported by Brunschwig 
et al. 25 The steatorrhea was confirmed 
and the patient was found to be a severe 
diabetic. X-rays of the stomach, duo- 
denum, chest, and colon were negative. 
After a period of six months’ improve- 
ment on medical treatment, the patient 
was readmitted due to severe pruritus, 
icterus, and pain in the right upper 
quadrant. At operation, carcinoma of 
the body of the pancreas, with invasion 
of adjacent viscera, was found. The 
diabetes was not aggravated following 
the operation — there were periods when 
the diabetes seemed to be less severe 
than before operation. The insulin re- 
quirements were 30 units of protamine 
zinc and 10 units of regular insulin daily 
on a carbohydrate equivalent of 400 gm. 

It was felt that this experience dem- 
onstrated the feasibility of very radical 
resection for abdominal carcinoma. The 
patient remained in fair condition and 
ambulatory for approximately two and 
one-half months. At the end of three 
and one-half months, death occurred and 
an autopsy revealed abdominal carci- 
nomatosis. 
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THE GASTROINTESTINAL TRACT 

Francis L. Zaborowski, M.D., F.A.C.S. 


Management of Gastric Resections 
The selection of any patient for gas- 
tric resection requires on the part of the 
surgeon not only careful information as 
to the precise reasons for gastric resec- 
tion, but also a consideration of the 
patient’s age, nutrition, cardiovascular 
status, anemia, and protein reserves. Old 


age is no absolute contraindication to 
gastric resection. The state of the pa- 
tient’s nutrition and the degree of anemia, 
however, are of great importance. The pa- 
tient’s cardiovascular status is also very 
important. Patients who have had coro- 
nary infarcts, chronic asthma, or bron- 
chitis make very poor operative risks. 
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Preoperative Care — The preopera- 
tive preparation of the patient for gastric 
surgery may require several days or even 
weeks and demands particular attention 
to details. Particular attention is paid 
to the correction of anemia and hypo- 
proteinemia. One or more blood trans- 
fusions are given preoperativelv. Plasma 
transfusions and intravenous amino acids 
are given to restore the protein stores. 
In anticipation of possible multiple trans- 
fusions, Rh factor determinations are 
done preoperativelv. On the more de- 
bilitated patients with low serum pro- 
tein, Clute and Howe 1 have performed 
preliminary jejunostomies for preopera- 
tive and postoperative jejunal feedings. 
A careful dietary history and blood 
cevitamic acid levels preoperatively give 
useful information regarding the vitamin 
C needs. This is administered in the 
form of 100 mg. cevitamic acid tablets 
three times a day by mouth if there is 
no obstruction. If there is obstruction, 
500 mg. daily are given intravenously. 
Vitamin B is given in maximum doses 
also. Prothrombin time values are also 
performed and vitamin K is adminis- 
tered when indicated. Electrocardio- 
graphic tracings and cardiac consultation 
are obtained to serve as a base line and 
aid to the consultant later, in the event 
of possible pulmonary or cardiac compli- 
cations. Occasionally, the differential 
diagnosis between coronary disease and 
pulmonary embolus is a difficult one 
and a preliminary electrocardiographic 
tracing is a welcome aid. A routine pre- 
operative chest film is taken, not only to 
rule out metastasis in cancer cases, but 
also to serve as a comparison film later 
in the event of pulmonary complications. 
Although nonprotein nitrogen determina- 
tions are routinely carried out, a carefully 
done phenolsulfonphthalein excretion test 
is a much finer index of early renal dam- 
age and serves as a warning to greater 


care in fluid and electrolyte balance con- 
sideration. In cases with pyloric obstruc- 
tion, a Levine tube is passed with Wan- 
gensteen suction for some days. Lavage 
with 0.5 per cent hydrochloric acid in 
normal saline solution should be done 
12 hours before the operation, and con- 
tinued until the washings return clear. 

All patients for gastric resection come 
to the operating room with a Levine tube 
in the stomach with suction. 

Operative Procedure — Spinal anes- 
thesia is preferred. Continuous spinal 
anesthesia, following the technic of Lem- 
mon has advantages for prolonged pro- 
cedures. Occasionally, the patient must 
be given pentothal intravenously or some 
gas-oxygen anesthesia to abolish trac- 
tion reflexes and to avoid general dis- 
comfort. 

Postoperative Care — The Levine 
tube is attached to Wangensteen suction. 
Careful precautions are taken to prevent 
atelectasis. Twelve hours after opera- 
tion, the patient’s position in bed is 
changed hourly from side to side. Deep 
breathing is encouraged. If it is evident 
that there are excessive secretions col- 
lecting in the bronchi and trachea, the 
patient is given inhalations of carbon- 
dioxide oxygen with a bedside tank and 
mask. When atelectasis is present, the 
secretions are removed by direct bron- 
choscopy. 

A Levine tube left in place for any 
length of time is a hazard and predis- 
poses to upper respiratory infection. 

As a supportive measure to insure 
adequate oxygenation of the blood, oxy- 
gen is given by means of a nasal catheter 
or a B. L. B. mask. The patients are 
given water by mouth on the first post- 
operative day, 0.06 cc. every one-half 
hour. On the following day, this is in- 
creased to 0.12 cc. every one-half hour, 
and by the third day they are taking 
60 cc. an hour. Malted milk is taken 



728 


SURGERY 


on the fourth and fifth days, gruels, 
jello, and custards on the sixth, and 
fluids as desired with soft boiled eggs 
and cooked cereals by the seventh day. 

Supplementary vitamins are adminis- 
tered in the intravenous fluids and intra- 
muscularly until the patients can tol- 
erate them by mouth. 

A frequent check of the red cell count, 
blood chloride, cevitamic acid, and total 
protein levels serves as a guide in the 
administration of intravenous fluids, 
whole blood, plasma, and amino acids. 

Chronic Peptic Ulcer of the 
Duodenum 

In what may be termed a continuing 
study of 260 patients who were operated 
upon for peptic ulcer of the duodenum 
of from four to twenty years’ duration 
by Rienhoff, 2 the results indicate that 
only 204 patients, or 78 per cent, should 
be regarded as well; 30 patients, or 12 
per cent, as improved, and 21, or 8 per 
cent, as unimproved. The immediate 
mortality was 2 per cent with no deaths 
occurring in the last 160 cases. These 
patients were operated upon because of 
complications arising from a chronic pep- 
tic duodenal ulcer that would not re- 
spond to medical treatment. The com- 
plications consisted of intractable pain, 
hemorrhage, and vomiting associated 
with pyloric obstruction. 

A conservative resection of the stom- 
ach and first portion of the duodenum 
was performed because resection, while 
far from ideal, was thought more effica- 
cious than less radical procedures, such 
as gastroenterostomy. The surgical pro- 
cedure has been: (1) To remove the 
pylorus, pyloric antrum, and a portion 
of the acid-secreting musoca of the fun- 
dus; (2) to shunt the flow of acid 
chyme and food away from the ulcer- 
bearing area of the duodenum, and (3) 
to employ a type of anastomosis which 


insures the maximum irrigation of the 
remaining pouch of stomach and at the 
same time prevent pooling of gastric 
juice and food due to delayed emptying. 
The rationale of the operative procedure, 
an antecolic gastrojejunostomy, is based 
upon the following considerations : ( 1 ) 
If the flow of gastric contents can be 
diverted from the duodenum, chronic 
peptic ulcers of this structure will heal 
or will fail to recur when excised. In 
over 75 per cent of the patients of this 
series, the ulcers were left in situ and 
apparently healed ; (2) the operation 
must protect the patient from the devel- 
opment of postoperative complications in 
the jejunum, such as peptic jejunal ulcers 
or hemorrhagic jejunitis; (3) the orig- 
inal operation must have been so per- 
formed that in the event of jejunal com- 
plications, secondary operations may be 
carried out with minimal technical diffi- 
culty and operative mortality. 

Extensive and hazardous dissections 
of ulcers located in the lower portion 
of the duodenum are unnecessary. If 
the ulcer is on the posterior wall and 
has produced massive hemorrhage and 
the patient is in shock, the better pro-' 
cedure is simple transfixion or cauteriza- 
tion, or both, of the bleeding vessel in 
the base of the ulcer. 

In this series, division across the 
fundus of the stomach was made at right 
angles to the curvatures, greater and 
lesser, at the level where the left gastric 
vessels leave the lesser curvature and 
spread over the anterior and posterior 
surfaces of the stomach. This procedure 
insures removal of roughly 50 per cent 
of the organ, including the pylorus, the 
pyloric antrum, and about one third of 
the acid-secreting area. The removal of 
the antral mucosa is felt to be important 
because of the elimination of the hor- 
mone gastrin, the chemical stimulant for 
the formation of gastric juice. Also 
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removed is an indefinite amount of acid- 
secreting mucosa. 

The results in this series seem to 
indicate that conservative resection of 
the stomach may be carried out with an 
immediate mortality as low as that fol- 
lowing gastroenterostomy. Therefore, 
this type of resection is to be preferred 
to gastroenterostomy in the kind of case 
under discussion. The remote results 
also indicate that resection, regardless 
of the extent short of almost total gas- 
trectomy, will not insure against the 
development of jejunal complications. 
The success or failure of a resection of 
the stomach for peptic ulcers of the 
duodenum depends, therefore, in the 
majority of patients, upon a permanent 
reduction in gastric acidity under the 
normal circumstances of the patient’s 
everyday life. This reduction is accom- 
plished in three ways : ( 1 ) By removal 
of the acid-stimulating hormone gastrin ; 
(2) by reduction of the acid-bearing area 
by partial removal, and (3) by neutral- 
ization of the acid juice by a thorough 
mixing with the alkaline jejunal contents. 

The Treatment of Perforated Duo- 
denal Ulcers — Graham and Tovee 3 dis- 
cuss the management of 114 patients 
with perforated duodenal ulcers. All but 
three of the patients were submitted to 
operation. There were ten deaths. All 
three patients not operated upon died. 
Of these three, one patient refused oper- 
ation. The second patient refused and 
later consented, but died in the operating 
room before surgery could be under- 
taken. A diagnosis was not made in 
the third patient until the autopsy was 
performed. This showed a perforation 
of the duodenum which had localized as 
a left subphrenic abscess with the ter- 
minal factor being a rupture into the 
bronchus. The patient drowned in his 
own pus. 


There were seven operative deaths in 
111 operation-, a mortality of 6.3 per 
cent. There were forty-nine consecutive 
operations without a death. The fiftieth 
patient died of a pulmonary embolus on 
the twelfth day after operation. The 
second and third patients died of pneu- 
monia. The fourth patient developed 
uremia and died from this cause. The 
fifth patient died from an unrecognized 
pelvic abscess which ruptured into the 
general peritoneal cavity. The sixth pa- 
tient died from a subphrenic abscess 
which was unrecognized postnperatively 
until it ruptured into the bronchus. The 
seventh patient, a senile man who could 
not be kept in bed, developed pneumonia 
and died from this cause three weeks 
postoperatively. 

The age of the patients varied from 
sixteen to eighty-three years. There were 
as many deaths in patients under fifty as 
over fifty years of age. The interval 
between the onset of symptoms and the 
operation had been quite short in most 
instances. Bacteriological studies of the 
peritoneal exudate in fifty -nine patients 
showed no growth in thirty-four. Of 
the twenty-five which showed organisms 
in culture, there was one instance of 
pure culture of typhoid bacilli in a pa- 
tient who twenty years ago had suffered 
from typhoid fever. There were only 
two instances in which colon bacilli grew 
on culture. There was only one case in 
which there was a growth of hemolytic 
streptococci. This occurred in a forty- 
nine-year-old man with a twelve-hour 
perforation, who had a perfectly un- 
eventful convalescence and whose peri- 
toneal cavity was closed without a drain. 
The other instances in which a positive 
culture was found included nonpatho- 
genic organisms as nonhemolytic strep- 
tococcus, Streptococcus viridans, diph- 
theroid bacilli, and Staphylococcus albus, 
the latter probably being a contamina- 
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tion. The authors have been impressed 
with the soundness of the conception 
that the nutritional disturbance of the 
patient at the time of the perforation is 
a very important factor in contributing 
to the seriousness of his emergency. 
Their experience has led them to believe 
more firmly in correcting the patient’s 



enters the operating room with a Levine 
tube in the stomach and an intravenous 
infusion of glucose and saline solution 
already running. Sodium pentothal as a 
supplement to spinal anesthesia is used 
to overcome any apprehension or rest- 
lessness on the part of the patient. Three 
interrupted catgut sutures are placed 



Fig. 1 — The placing of sutures in relation to perforation. (Graham, R. R. and Tovie, E. B. : 
Surgery 17 : 710 (May) 194S.) 

Fig. 2 — Sutures tied over free omental graft. No attempt is made to close the perforation 
by the sutures. They are tied only sufficiently tight to hold the grafts in situ. (Graham, R. R. and 
Tovie, E. B.: Surgery 17: 710 (May) 1945.) 


nutritional disturbance and biochemical 
imbalance before operation is undertaken. 
They are firmly convinced that the use 
of a spinal anesthetic is ideal. They use 
local block anesthesia in the abdominal 
wall, plus splanchnic block anesthesia 
transperitoneally in the patients who are 
too ill for spinal anesthesia. The patient 


parallel to the long axis of the duode- 
num, one above, one below, and one 
across the perforation. 

The authors then lay over the per- 
foration a piece of omentum, either at- 
tached or detached, and then tie the 
sutures just sufficiently tight to hold 
the omental patch in position. The su- 
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tures are not tied tight enough for an 
attempt to be made to close the perfora- 
tion. They simply hold the omentum 
over the perforation so that fibrin forms 
in this area. If there is gross soiling 
of the peritoneal cavity, the exudate is 
sucked out. without traumatizing the 
intraperitoneal contents. The abdomen 
is closed without drainage. The authors 
have not used any of the sulfonamide 
drugs routinely in the peritoneal cavity. 

On the patient’s return to the ward, 
his condition is grave, he is placed in 
an oxygen tent and given sufficient seda- 
tive to control the pain. The intravenous 
administration of saline solution and glu- 
cose is maintained, and the stomach is 
kept empty by aspiration of the indwell- 
ing duodenal tube. The patient’s position 
is changed ever}’- two hours and he is 
encouraged to exercise the legs. Over- 
breathing is stimulated by the adminis- 
tration of carbon dioxide every two to 
four hours for the first twelve hours 
postoperatively and he is encouraged 
to cough. 

If the patient is not doing well, there 
are three areas which must be examined 
immediately: First, the chest; second, 
the subphrenic spaces, and third, rectal. 
There is one pitfall in the investigation 
of the subphrenic spaces. If the patient 
has been operated upon under spinal 
anesthesia, x-ray studies which show free 
gas under the diaphragm must not be 
taken as evidence in the support of a 
subphrenic lesion, since air will nor- 
mally occupy the subphrenic space in 
patients who have had a laparotomy 
under spinal anesthesia for as long as 
six weeks following operation. 

It is the belief of Black and Black- 
ford 4 that the judicious choice of the 
method of anesthesia, the use of small 
incisions and the limitation of the opera- 
tion to simple closure of the perforation, 
preferably by patching, should be fol- 


lowed by the best immediate recover}- 
rate. There is a definite trend toward 
spinal anesthesia. 

The frequency of wound complications 
following operation tor perforated pep- 
tic ulcer is well known. Wound infection 
occurred in twelve of the ninety-three 
cases in which operation was performed 
at the Mayo Clinic and evisceration 
occurred in one of the cases. Of the 
several methods which have been pro- 
posed to minimize the consequences of 
wound infection and poor healing, the 
use of nonabsorbable sutures, small ver- 
tical or transverse incisions, and second- 
ary and delayed closure of wounds would 
seem to be the most important. The 
authors prefer a small incision (8 to 10 
cm.) high in the right rectus muscle. 
The incision is closed with nonabsorb- 
able interrupted sutures which include 
all of the layers of the abdominal wall. 
In addition to the retention sutures, 
which are placed approximately 1.5 cm. 
apart, the individual layers are sutured 
with surgical catgut. Patching with a 
piece of omentum was used more fre- 
quently than closure with sutures. If 
drainage of the stomach is necessary, an 
inlying tube with constant gravity suc- 
tion may be employed. 

Of the eleven hospital deaths in the 
series of ninety-three cases in which 
operation was performed, six were due 
to peritonitis, three were due to broncho- 
pneumonia, and two to pulmonary em- 
bolism. Of the nonfatal complications, 
those pertaining to the abdominal wall 
were the most numerous. The wound 
became frankly infected in ten cases; in 
four of these cases, considerable separa- 
tion of the wound occurred and in one 
case nonfatal evisceration developed. Lo- 
calized intraperitoneal abscesses devel- 
oped in three cases and pulmonary com- 
plications, such as pulmonary embolism, 
atelectasis, and bronchopneumonia, were 



732 


SURGERY 


observed in seven cases. Parotitis and 
thrombophlebitis each were observed in 
two cases. The three patients not oper- 
ated upon died. 

A Plan for the Surgical Management 
of Gastrojejunal Fistula 

Gastrojejunocolic fistula is a serious 
complication of peptic ulcer because the 
presence of such a communication be- 
tween the stomach, jejunum, and colon 
so profoundly influences the nutrition 
and health of the individual affected and 
because the treatment involves such a 
complicated and hazardous surgical pro- 
cedure. The cause of death in most cases 
has been peritonitis resulting from con- 
tamination during operation or from 
leakage from suture lines, or shock 
attending an extensive technical proce- 
dure. Pulmonary complications such as 
pneumonia, embolism, and occasionally 
hemorrhage, cardiac, or renal failure 
account for other postoperative fatalities. 
Marshall 5 discusses certain details of 
the problem of gastrojejunocolic fistula, 
outlines the operative procedure em- 
ployed at present in the Lahey Clinic, 
and reports on fourteen cases in which 
this method was used. Gastrojejuno- 
colic fistula most commonly occurs fol- 
lowing operation for duodenal ulcer and 
in the majority of cases follows posterior 
gastroenterostomy. In his group of four- 
teen cases, twelve patients had had pos- 
terior gastroenterostomy, and two had 
had an insufficient gastric resection, the 
origina. operation in all instances being 
undertaken for duodenal ulcer. The ma- 
jority of gastrocolic fistula follow opera- 
tion for duodenal ulcer and result from 
jejunal or gastrojejunal ulceration at the 
site of gastrojejunal anastomosis. Re- 
current marginal ulcer always precedes 
the development of the fistulous com- 
munication and may occur years after 
the initial operation. In one case in this 


group the fistula developed twenty years 
after an insufficient gastric resection. In 
view of the high incidence of gastro- 
jejunocolic fistula following posterior 
gastroenterostomy, it is evident that cer- 
tain precautions are imperative to pre- 
vent this serious complication. Gastro- 
enterostomy is a valuable operation, but 
has a limited application and should be 
employed only when subtotal resection is 
definitely contraindicated because of the 
age of the patient, because of poor physi- 
cal condition, and in the presence of 
certain technical difficulties that would 
make gastric resection hazardous. Fur- 
thermore, if resection is undertaken for 
ulcer, a considerable portion of the stom- 
ach must be removed. The majority of 
the cases reported have occurred after 
posterior resection and posterior gastro- 
enterostomy. It is important that when 
posterior gastroenterostomy is employed, 
the anastomosis should be made through 
an opening in the mesocolon placed near 
the base of the mesocolon and as far as 
possible from the colon. It is important 
to remember that evidence of increased 
colon irritability occurring in a patient 
with symptoms of recurrent ulcer indi- 
cates that the colon is adherent to the 
area of inflammation about the gastro- 
jejunal anastomosis, and is evidence of 
impending perforation. Operation should 
be advised and carried out as early as 
possible to prevent the serious compli- 
cation of gastrojejunocolic fistula. 

The symptoms of gastrojejunocolic 
fistula are characteristic and in the ma- 
jority of the cases the diagnosis can be 
readily established. Recurrent distress 
occurring after operation, either gas- 
troenterostomy or resection for peptic 
ulcer, suggests gastrojejunal ulcer. The 
development of diarrhea with weight 
loss is strongly presumptive evidence 
of gastrojejunocolic fistula. Pain at first 
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may be severe and with perforation into hydration, nutritional edema, hypopro- 

the colon may subside, but in the ma- teinemia, anemia, and serious states of 

jority of the cases it continues as epi- vitamin deficiencies are often encoun- 

gastric distress. The history of belch- tered. Roentgenol. jgic examination read- 
ing of foul gas or vomiting of foul ily confirms the clinical diagnosis. 



Fig. 3 — First stage of operation for gastrojejunocolic fistula. The terminal .ileum has been 
divided, the proximal end of ileum has been closed by inversion and a side-to-side anastomosis 
between the terminal ileum and descending colon has been established. The distal end of divided 
ileum is likewise closed by inversion and dropped back into the abdomen. The light segments indi- 
cate the portions of stomach, colon, and jejunum which are to be removed at the second operation. 
(Marshall, S. F. : Ann. Surg. 121 : 620 (May) 1945.) 

stomach contents may be obtained in The treatment is purely surgical and 
many cases. The stools are watery, the surgical management of a large gas- 

frequent, and often contain undigested trojejunocolic fistula is technically diffi- 

food particles. Weight loss is often ex- cult and often accompanied by consider- 

treme. In addition to emaciation, de- able operative risk. The generally poor 
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condition of these patients, the stage of Small intestinal and right colon con- 
malnutrition, the marked alteration in tents are thus emptied into the de- 
protein and blood chemistry findings scending colon and cannot reenter the 
make any extensive operative procedure, stomach and jejunum. The toxic and 
without measures to improve these states, irritating efforts of such regurgitation 
entirely unsafe and, consequently, un- are thus avoided and these patients have 
wise. The operative plan consists of a tended to improve in nutrition, gain in 
two-stage procedure and employs the weight, and, in most instances, have 
principle of block excision of the section cessation of diarrhea. 



Fig. 4 — Second stage of operation for gastrojejunocolic fistula. Drawing illustrates the com- 
pleted operation. Note that the right colon and transverse colon to a point past the fistula, together , 
with the portion of the jejunum involved with ulcer, have been resected. A gastric resection com- 
pletes the operation. (Marshall, S. F. : Ann. Surg. 121 : 620 (May) 1945.) 

of jejunum and colon involved, plus When the method was first used, a sec- 
gastric resection. The first stage of the ond stage was carried out in about two 
operation is designed to divert small weeks after the first stage. It became 

intestinal and colonic contents from re- evident that a larger interval should 

gurgitating into the stomach and jeju- elapse between stages in order that the 
num. This is accomplished readily by patient’s nutrition and general condition 
dividing the terminal ileum and per- could improve. It is now an established 

forming an ileocolostomy between the practice to send these patients home for 

terminal ileum and descending colon, a period of two or three months before 
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completing the operation by the second- 
stage procedure. A diet high in vita- 
mins, protein, and calories is given dur- 
ing this period. 

In the second and final stage of the 
operation for gastrojejunocolic fistula, 
the cecum, right colon, and transverse 
colon are mobilized to a point distal to 
the colonic fistula. All mesenteric at- 
tachments are divided. The transverse 
colon beyond the fistula is then divided 
with the actual cautery between clamps 
and the end of the distal portion of the 
transverse colon is inverted with catgut 
sutures, which are reinforced with inter- 
rupted silk sutures. The colon and at- 
tached stomach may then be turned for- 
ward and the involved loop of jejunum 
is readily visualized and likewise re- 
sected. A high resection of the stomach 
after mobilization and division of its 
attachment completes the block excision 
of the fistulous tract and involved vis- 
cera. An end-to-end jejunal anastomo- 
sis is carried out before completing the 
gastrojejunal anastomosis. 

Hemangioma of the Intestine 

Hemangioma of the intestinal tract is 
rare and is frequently overlooked in dif- 
ferential diagnosis. In most cases, sur- 
gery at the proper time will effect a 
cure, while the mortality in those un- 
treated is extremely high. Hemangiomas 
of the intestine vary tremendously in 
type, distribution, and course. Kaijser 
( 1937) divides these angiomas into four 
groups as follows : ( 1 ) Multiple phle- 
bectasia consists of dark bluish red 
nodules ranging in size from pinhead to 
pea, which are scattered over a limited 
portion of the intestine. These are usu- 
ally in the submucosa though they may 
be subserous and are usually opposite 
the mesentery. Each one is connected 
with one of the smaller veins and is 
made up of communicating cavities. 


The^e are probably not true tumors but 
may be the result of some back pressure, 
although they are often given as exam- 
ples of hemangioma of the intestinal 
tract. There are usually no clinical symp- 
toms. (2) Cavernous hemangioma is 
divided into those developing by diffuse 
permeation in the intestinal wall and into 
those growing more compacting, thus 
frequently becoming polypoid. These are 
the angiomas particularly prone to cause 
hemorrhage or obstruction. (3) Simple 
hemangioma or capillary hemangioma is 
a network of dilated capillaries as com- 
pared to the large blood-filled, thinly 
lined, communicating cavities of the 
cavernosa type. The simple type usually 
appears as a round submucous tumor, 
up to a plum in size, protruding into the 
canal and covered by normal mucosa. 
(4) Angiomatosis covers the occurrence 
of multiple angiomas varying in struc- 
ture from the usual cavernous type to 
one rich in cells and stroma, some even 
suggesting angiosarcoma. 

While many angiomas give no sign 
of their presence, others may show most 
alarming symptoms requiring immediate 
interference. The characteristic symp- 
tom is hemorrhage, often beginning in 
infancy. The bleeding may be undetected 
and yet be accompanied by a true anemia 
of long standing even associated with 
asthenia and cachexia. In other cases, 
hemorrhage is severe enough to cause 
death. Less frequent is obstruction which 
may be due to polypoid encroachment on 
the intestinal lumen, to an encircling 
mass with added edema or to intussus- 
ception. Acute obstruction seems more 
common than the chronic. A third symp- 
tom is due to acute inflammation of the 
tumor for which reason a diagnosis of 
appendicitis has been made in patients 
found to have instead angioma of the 
terminal ileum. 
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Diagnosis before operation is rare. 
There are no diagnostic signs of cer- 
tainty except in those tumors visible by 
endoscopy. Barium x-ray may in some 
reveal an intestinal tumor but does not 
suggest its nature. Kaijser emphasizes 
repeatedly and noted' in his own two 
cases the presence in the x-ray film of 
numerous rounded shadows of calcium 
density in the region later found to be 
the tumor site, these apparently being 
shadows of phleboliths within the an- 
gioma. This diagnostic sign he believes 
is usually confined to the cavernous type 
of hemangioma. In general, unexplained 
intestinal bleeding, in small or large 
amount, especially of long standing, is 
the most typical sign and requires at 
least consideration of hemangioma as a 
diagnosis. 

The danger of intestinal hemiangioma 
depends largely on its type. Multiple 
phlebectasia seldom gives signs. In sim- 
ple hemangioma an occasional death from 
hemorrhage has been reported. The 
prognosis is much more grave in caver- 
nous hemangioma. Some are too exten- 
sive for extirpation; in others, acute 
hemorrhage or obstruction makes oper- 
ation imperative at an unfavorable stage 
or death may occur without operation. 

Nearly all of the cases successfully 
treated have been surgical resections. 
Cauterization or partial extirpation usu- 
ally has given only temporary relief. 
X-ray has given improvement in some 
cases though local radiation, as by the 
use of implanted radon seeds, is seldom 
the practical procedure that it is on body 
surfaces. The injection of a coagulating 
substance gave a brilliant result in Ban- 
croft’s (1931) case. 

Primary Malignant Disease of the 
Small Intestine 

Primary malignancy of the small in- 
testine is a challenge to modern surgery 


because of its rarity, difficulty of early 
diagnosis, extensive technic required, 
high operative mortality and grave prog- 
nosis. For this reason a study was made 
by Shallow 6 of thirty-eight consecutive 
cases of histologically proven primary 
malignancy of the small bowel encoun- 
tered in the Jefferson Medical College. 

Incidence — Primary small intestinal 
malignancy occurs in 0.1 per cent of all 
general autopsies. Malignancy in gen- 
eral occurs with about equal frequency 
in each of the three divisions of the small 
intestine. Carcinoma is found twice as 
often as sarcoma and the ileum ranks 
lowest for carcinoma but highest for 
sarcoma. Of 305 collected primary duo- 
denal carcinomas, Eger (1933) found 
62 per cent in the second portion, 24 
per cent in the first, 12 per cent in the 
third portion, and 2 per cent involved 
the entire duodenum. Small intestinal 
carcinoids comprise 0.02 per cent of 
autopsy and surgical specimens, 8.3 per 
cent of all small intestinal neoplasms and 
occur chiefly in the ileum but occasion- 
ally in the jejunum and duodenum. 

Pathology — Primary carcinomas of 
the small intestine are divided by their 
gross morphology into three types, which, 
in order of frequency, are the stenosing, 
the infiltrating or ulcerative and the pol- 
ypoid. Primary sarcoma usually extends 
toward the mesentery without produc- 
ing obstruction (exception) or hemor- 
rhage, in contradistinction to carcinoma. 
Carcinoids are usually small, firm, sub- 
mucosal yellow nodules which rarely 
produce obstruction, grow slowly, and 
metastasize in 25 per cent chiefly to the 
regional nodes and only occasionally to 
the liver. Thirty-one of the thirty-eight 
cases of primary small intestinal malig- 
nancy in this series had evidence of 
extension or metastasis most frequently 
to the regional nodes and liver. Of the 



ABDOMINAL SURGERY 


737 


seven duodenal carcinomas, there was no 
metastasis in one, regional node involve- 
ment in one, and widespread metastasis 
in five. 

Parsons and Mullins (1935) believe 
that ampullary malignancies first extend 
along the common duct and into the 


widespread metastasis. There were no 
malignant carcinoids. 

Diagnosis — The early diagnosis of 
primary malignancy of the small intes- 
tine is dependent upon careful evaluation 
of the history, physical, laboratory, and 
roentgen ray findings. Among these 



Fig, 5 — A , Stenosing adenocarcinoma of the jejunum. B, Opened specimen of stenosing adeno- 
carcinoma of the jejunum. (Shallow, T. A., et al.: Am. J. Surg. 69: 377 (Sept.) 1945.) 


pancreas. In Shallow’s group of seven 
ampullary lesions, all of which were 
carcinoma, five showed metastasis, but 
the pancreas was only involved in one. 
Of the twenty-four jejunal and ileal 
malignancies, four were without evidence 
of extension or metastasis, nine involved 
only the regional nodes, and eleven had 


thirty-eight cases, the onset of symptoms 
was usually insidious, although occasion- 
ally it was sudden with a perforation, 
a severe hemorrhage, or an acute intes- 
tinal obstruction; the duration of symp- 
toms varied from five days to three 
years, with an average of seven months. 
Lesions of the ampullary portion pro- 
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duced biliary obstruction before intes- 
tinal obstruction in all cases ; occasional 
intermittency and variation in intensity 
of the jaundice may result from slough- 
ing of the tumor, increased intrabiliary 
tension forcing bile through the point of 
constriction and the subsidence of papil- 
lary edema. Over 75 per cent of the 
small intestinal neoplasms in this series 
were palpable, usually fixed in the duo- 
denum and mobile in the jejunum and 
ileum. Laboratory studies not only aided 
in the diagnosis, but also in determining 


Treatment and Results — In addition 
to decompression of the gastrointestinal 
tract, it is essential that these patients 
be improved medically to a maximum 
degree before operation and supported 
after operation by correcting any fluid 
and electrolyte imbalance, anemia, vita- 
min, and plasma protein deficiency and 
impaired function of the heart, liver, and 
kidneys. The type of operative proce- 
dure depends upon the condition of the 
patient, the location and extent of the 
growth, and the presence or absence of 



Fig. 6— Multiple polypi of ileum having undergone malignant change. (Shallow, T. A., et al : 

Am. J. Surg. 69 : 378 (Sept.) 1945 ) 


the severity of the disease and served as 
a guide in the pre- and postoperative 
management of the twenty-nine cases 
with roentgenographic gastrointestinal 
studies ; the lesion was demonstrated in 
seventeen and suggested in another ; the 
examination was unsatisfactory in two 
duodenal carcinomas and one extensive 
sarcoma of the ileum because of vomit- 
ing. Eight neoplasms not demonstrated 
following a complete gastrointestinal ex- 
amination were one carcinoma of the 
ampulla of Vater, two carcinomas and 
one sarcoma of the jejunum, and two 
carcinomas and two sarcomas of the 
ileum, even though the duration of symp- 
toms for this group averaged fourteen 
months. 


complications as jaundice or metastasis. 
Early and adequate resection of the 
growth and regional mesentery with re- 
establishment of the continuity of the 
bowel is the treatment of choice. In 
this series a variety of surgical proce- 
dures was performed. The only duo- 
denal malignancy resected was a carci- 
noma in the third portion. The third and 
fourth portions were resected followed 
by an antecolic side-to-side duodeno- 
jejunostomy anastomosing the second 
portion of the duodenum, just distal to 
the ampulla of Vater, to the jejunum 10 
inches from the ligament of Treitz. In 
the ampullary group, the bile was re- 
directed to the gastrointestinal tract in 
all cases, but resection was contemplated 
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in two, without metastasis, had they sur- 
vived the first stage. All the jejunal 
lesions found at operation were resected 
followed by primary anastomosis. One, 
because of a contact carcinomatous fis- 
tula, also required a resection of the 
terminal ileum followed by an end-to- 


end anastomosis of the ileum and ascend- 
ing colon. Another produced contact 
sarcoma to the transverse colon, which 
was also successfully resected and anas- 
tomosed primarily. In the ileum, six 
malignant tumors were resected and 
primary anastomoses were performed, 




Fig, 7 — A, Specimen of lymphosarcoma of the jejunum with intussusception producing obstruc- 
tion. B, Opening specimen of lymphosarcoma of the jejunum with intussusception. (Shallow, T. A., 
et aL: Am. J. Surg. 69: 379 (Sept.) 1945.) 
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TABLE I — Operative Procedures Employed in Authors’ Series 



Duodenurt 

Ampulla 

1 of Vater 
Carcinoma 

Jejunum 

Ileum 

Total 


Carcmomc 

Carcinoma 

Sarcoma 

Carcinoma 

Sarcoma 

Resection; side-to-side 
d uodeno j e j un os to my 
T-tube drainage of com- 

1 






1 

mon duct 

1 






1 

Gastroenterostomy . . , 
Cholecystogastrostomy 
Gastroenterostomy, 

1 

3 

* 




1 

3 

cholecys toj ej unos to m> 
Cholecystoenteros- 

1 






1 

tomy,Y-type; gastro- 
enterostomy 


1 





1 

Cholecystogastrostomy 







ligation of common 
bile duct, gastro-en- 
terostomy, entero- 
enterostomy 


1 





1 

Resection; end-to-end 







anastomosis 

Resection; three sepa- 



2 

2 

1 

1 

6 

rate end-to-end an- 
astomoses 






1 

1 

Resection; end-to-end 






anastomosis with 
proximal enterostomy 






1 

1 

Resection; side-to-side 






anastomosis 



2 





Resection of jejunum 






2 

and portion of trans- 
verse colon, end-to- 
end anastomoses of 
each 




1 




Resection of portion of 






1 

jejunum followed by 
end-to-end anasto- 








mosis; resection of 
terminal ileum fol- 
lowed by end-to-side 
ileo-ascending colos- 
tomy 



1 




1 

Resection; end-to-side 






anastomosis of ileum 
to splenic flexure of 
colon 





1 



Resection; ileotrans- 






1 

verse colostomy, 
proximal leostomy . . 






1 

1 

1 

3 

Exteriorization of tumor 
Exploratory laparotomy 





1 

1 

2 

Total No. of oper- 








ations 

4 

5 

5 

3 

3 

7 

27 


(Shallow, T. A., Eger, S. A. and Carty, J. B. : Am. J. Surg. 69 : 372 (Sept.) 194S.) 
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another was merely exteriorized and 
three, not resectable, were administered 
roentgen therapy. 

The results of surgery compare very 
unfavorably with those for malignancy 

TABLE II 

Operative Mortality Among Twenty-seven 
Primary Malignancies of the 
Small Intestine 


Location and Type of 
Neoplasm 

No . of 
Opera- 
tions 

Post- 

opera- 

tive 

Mor- 

tality 

Per- 

centage 

Mor- 

tality 

Duodenum Carcinoma 

4 

2 

50 

Ampulla of Vater Car- 




cinoma 

5 

3 

60 

Jejunum 




Carcinoma 

5 

1 

20 

Sarcoma 

3 

1 

33 

Ileum 




Carcinoma 

3 

1 

33 

Sarcoma 

7 

4 

57 

Total 

27 

12 

44 


(Shallow, T. A., Eger, S A. and Carty, J. B. : 
Am. J. Surg. 69: 372 (Sept.) 1945.) 


of the large intestine. Since small intes- 
tinal malignancy metastasizes early and 
its diagnosis is difficult, it is usually 
beyond the point of curative resectability 
when operation is performed. 

An Appraisal of the Results of 
Surgery in the Treatment of 
Regional Ileitis 

The series of cases to be reviewed 
includes 164 cases of enteritis, terminal 
ileitis, and combined ileocolitis. All the 
cases have been carefully followed for 
a period of two to fourteen years. 

Analysis of Results — Primary Re- 
section — A primary resection of the 
disease process, usually of the pathologic 
terminal ileum and the adjacent normal 
ileum and ascending colon, was per- 
formed in fifty-five cases. Nine patients 
died postoperatively. Of the remaining 
forty-six, nine developed recurrences in 
the ileum above the point of anastomosis 
(ileotransverse colostomy or ileosigmoid- 
ostomy), a recurrence rate of 19.5 per 
cent. Some of these recurrences have 


TABLE III 

End Results of Thirty-eight Primary Malignancies of the Small Intestine 


Location anf Type of j 
Neoplasm 

No . of 
Cases 

Expired 

without 

Operation 

Duration of Life Following Operation 

1 

Wk, 

jr 

Mo . 

s 

Mo ! 

6 

MoJ 

l 

! 

1 

Yr. 

3 

Yr. 

4 

Yr. 

15 

Yr. 

Living and 
Well 

Lost to 
Follow ■ 
up 

Duodenum Carcinoma 













Supra-amp 

3 

2 


1 









Peri-amp I 

3 

1 

1 

1 









Infra-amp , 

1 










1 (10 mo.) 


Ampulla of Vater Car- 












cinoma 

7 

2 

3 




1 





1 

Jejunum Carcinoma. . . 

5 


1 


* 

1 


1 

1 


1 (4 yr.) 


Jeuunum Sarcoma . . . 

6 

3 

1 






. . 

1 

1 (12 yr.) 


Ileum Carcinoma ..... 

5 

2 


1 








2 

Ileum Sarcoma 

8 

1 

1 

3 

1 

1 

1 





1 (7 yr.) 


Total 

38 

11 

9 

4 

1 i 

2 

1 

1 

1 

1 

4 

3 


(Shallow, T. A., Eger, S. A. and Carty, -J. B. : Am. J. Surg. 69: 372 (Sept.) 1945.) 
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not been severe, and, except for diarrhea 
and some loss of weight, the patients 
have been treated medically in a fairly 
satisfactory manner. The fact that the 
authors 7 (Garlock and Crohn) have en- 
countered no late mortality in this group 
indicates that, once the risk of imme- 
diate operation has been overcome, life 
itself is assured, although physiologic 
intestinal function of general weight, 
strength, and efficiency may be impaired. 
The larger incidence of recurrence not 
hitherto recognized is due in large part 
to the longer period of follow-up. In 
this group they noted a case of recur- 
rence eight years after the original ob- 
servation and another instance of recur- 
rence twelve years after the first surgical 
procedure. In both instances, eight to 
twelve years of perfect health and func- 
tion intervened between the primary op- 
eration and the severe recurrence. In 
this group the primary operative mor- 
tality rate is appreciable (16.3 per cent), 
but late follow-up studies show a dis- 
tressingly high rate of recurrence. 

Ileocolostomy Group — An ileotrans- 
verse colostomy or ileosigmoidostomy 
with transection of the ileum was carried 
out in sixty-five cases with no operative 
death. Nine recurrences of the disease 
must be recognized, a recurrence rate 
of 13.8 per cent. 

Two-Stage Ileocolic Resection — 
This graded type of operation consists 
of a primary short circuiting ileocolos- 
tomy above the lesion with transection 
of the ileum followed after a period of 
time by resection of the original area of 
disease in the terminal ileum and cecum 
and ascending colon. There were twenty- 
five patients in this group, with three 
postoperative deaths, a mortality of 12 
per cent. They noted eight instances of 
recurrent disease in the surviving twenty- 
two patients, a rate of 36.3 per cent. 
The second of these two-stage proce- 


dures was often necessitated by the lack 
of success of the first or short circuiting 
operation. The operative risk was, there- 
fore, greater and the likelihood of recur- 
rences similarly enhanced in spite of the 
second more radical procedure. In the 
combined cases of ileocolitis in which 
the ileum and same segment of the colon, 
usually ileum and cecum or ileum and 
ascending and transverse colon, are in- 
volved, the magnitude of the surgical 
procedure or procedures is greater, the 
risk is increased, and the results more 
dubious. Nineteen cases of combined 
ileocolitis are included in this group. 
There were two operative deaths and 
three instances of recurrence of the dis- 
ease. Included in this series are two 
cases of multiple resections of the ileum 
for concomitant disease in two widely 
isolated segments of the small bowel. 
One patient is well and one developed a 
recurrence. 

Operative Mortality — In the entire 
group of 164 cases, regardless of the 
complexity of the procedures involved, 
there were 14 deaths, an operative mor- 
tality of 8.5 per cent. The low operative 
risk for intra-abdominal procedures of 
such magnitude bespeaks the successful 
advances in surgical judgment, technic, 
anesthesia, and preoperative and post- 
operative care. 

The Choice of Operation — The 
authors have collected enough material 
to permit an evaluation of the relative 
merits of primary resection as compared 
with short circuiting procedures. They 
noted fifty-five primary resections with 
nine operative deaths and a recurrence 
rate of 19.5 per cent. In comparison, 
they had sixty-five short circuiting pro- 
cedures with no operative death and a 
recurrence rate of 13.8 per cent. The 
greater safety of the less radical proce- 
dure and its smaller rate of recurrence 
would weigh the balance strongly in 
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favor of the more conservative opera- 
tion. Is it correct to term an ileotrans- 
verse colostomy or an ileosigmoidostomy 
with transection of the ileum a “pallia- 
tive procedure”? “Palliative” would in- 
dicate an incomplete or a temporary 
measure, short of permanent cure. Such 
a term as applied to a short circuiting 
procedure for the relief of regional ileitis 
is a misnomer, for in the course of the 
twenty-five instances in which a two- 
stage resection was undertaken the speci- 
men, when finally removed after a vari- 
able interval, showed in almost every 
case complete healing. In the interval 
between the two operations, abdominal 
inflammatory masses rapidly dissolve, 
abdominal wall fistulas heal and entero- 
vesical communications close spontane- 
ously. The resected specimens show 
advanced healing, scar replacement, a 
shrinkage of the lumen of the intestine 
and cessation of evidence of inflamma- 
tion. Why, then, was the second-stage 
or resection undertaken ? Either be- 
cause the two-stage procedure had been 
planned and adopted as the operation 
of choice and was carried through as 
per schedule because, in the judgment 
of the surgeon, conditions warranted the 
completion of the assignment, or per- 
sistent diarrhea or some localized dis- 
comfort or pain in the restoration of 
full weight and strength seemed to indi- 
cate the removal of an area which might 
be a residual focus of disease. Also, 
because of the not infrequent recurrence 
above the anastomosis, it was originally 
thought that the secondary removal of 
the original source of infection would 
reduce the incidence of recurrences. The 
two-stage operation has been generally 
discarded for three reasons: (1) Be- 
cause in most instances the resected area 
of ileitis was found inactive and healed 
and fistulas spontaneously closed; (2) 
because in spite of the second stage 


resection the percentage of recurrence 
remained as high, if not higher, than 
following the simple short circuiting pro- 
cedure, and (3) because in the group of 
the twenty-five cases of two-stage resec- 
tions the authors noted three deaths, an 
appreciable mortality. 

The Question of Recurrence — It is 
difficult to explain satisfactorily the rela- 
tively high rate of recurrence proximal 
to the new anastomosis. Two possibili- 
ties immediately suggest themselves : 
Either the surgeon is unable to recognize 
the most proximal of the skip lesions 
before transecting the ileum, or the re- 
current focus starts from a nidus of 
infection outside of intestinal wall proper. 
With increasing experience, the surgeon 
should be able to demonstrate all skip 
areas, knowing that these are character- 
istic features of the disease. This de- 
mands, in every case, a careful examina- 
tion at the operating table of the entire 
small intestine. It is possible, however, 
that some skip areas may be so small as 
to escape the attention of the most ex- 
perienced and alert technician. If this 
is the explanation, then a much wider 
area of small intestine must be excluded 
in order to circumvent any inclusion of 
disease above the anastomosis, a decision 
which might invite serious diarrhea and 
nutritional disturbances because of too 
much exclusion of mucosal absorbing 
surface. It has been suggested that the 
recurrences are due to residual infection 
outside the intestinal wall, the main 
suspicion being directed to the mesen- 
teric lymph nodes. The fact that the 
recurrence rate is just as high, if not 
higher, after radical resection with exci- 
sion of the mesenteric lymph nodes 
would seem to imply that these lymph 
nodes are not responsible for the recur- 
rences. It must be emphasized further 
that secondary operation, on many occa- 
sions, has disclosed complete recession 
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of previously enlarged nodes after a sim- 
ple ileocolostomy. 

The Clinical Significance of Re- 
currence — The diagnosis of recurrence 
is suggested by the presence of diarrhea, 
fever, and loss of %veight and is con- 
firmed by radiographic demonstration of 
irregularity in the segment of ileum 
proximal to the new anastomosis. This 
is best demonstrated by the barium 
enema. In many of these so-called recur- 
rences, the basis for such a diagnosis is 
the roentgenographic demonstration of a 
distorted mucosal pattern or irregularity 
of outline of the “new” terminal segment 
of ileum. These patients do well with 
general supportive measures, such as 
diet, rest, liver extract, and vitamin B 
injections, and they often improve with 
succinylsulfathiazole or sulfathali- 
dine as chemotherapeutic agents. A 
large number of patients suffering with 
mild recurrences of the radiographic type 
have been under observation for some 
years and remain comparatively well. 

No satisfactory medical treatment of 
ileitis exists. Until the cause of the 
disease is discovered, the treatment of 
ileitis remains surgical. 

Treatment of Carcinoma of Colon 

In the treatment of carcinomas of the 
colon in this series of 173 patients, 
Coller and Vaughan 8 have endeavored 
to perform resection with primary anas- 
tomosis whenever feasible. In this series 
they have used the open methods in 52 
patients and the closed or aseptic method 
in 68 patients. Generalized peritonitis 
occurs from persistent leak of an anas- 
tomosis, severe wound infection, or as 
a result of contamination by rare viru- 
lent organisms. The striking point of 
difference between the two methods is 
not that peritonitis is more apt to occur 
with one method or the other, but that 
with any open anastomosis, there is a 


high risk of contamination of the abdom- 
inal wall with an increased risk of infec- 
tion at that place. The peritoneum will 
withstand infection much better than will 
the abdominal wall. 

They used delayed closure of the 
abdominal wound whenever open anas- 
tomosis has been used, whenever there 
has been gross soiling from the gastro- 
intestinal tract, and in closure of colos- 
tomies or other fistulous openings in the 
gastrointestinal tract with satisfactory 
results. There was a resultant infection in 
8.4 per cent, but these were all minimal. 
The chief point in favor of an aseptic 
form of anastomosis is that the wound 
may be closed primarily; if the open 
method is used, one should assume that 
the wound in the abdominal wall is con- 
taminated, and delayed closure should be 
employed. In performing the closed type 
of anastomosis they have used clamps 
with a narrow blade, employing an outer 
layer of silk mattress sutures and an 
inner suture of fine catgut inserted by 
the Cushing right-angle method. Clamps 
are applied at a right angle, unless there 
is a discrepancy in the size of the lumen 
of the two segments. The bowel wall 
must have an adequate blood supply and 
be approximately normal in its histologic 
state if primary suture is carried out; 
tension must never be present ; the bowel 
is never dissected from its appendages 
or mesentery in order to secure cleared 
serosa for approximation. The perito- 
neum covering the mesentery and the 
appendages will unite when approxi- 
mated if the blood supply is undisturbed. 
The anastomosis is supported by peri- 
toneal flaps and the omentum whenever 
possible. 

In the closure of colostomies, the 
authors have abandoned the use of 
crushing clamps applied to spurs. The 
colostomy is freed from the abdominal 
wall, and appropriate end-to-end anas- 
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tomosis is made, the abdominal wall 
being closed by the delayed method. 
Stenosis of the bowel may occur follow- 
ing the contraction of the scar of a pri- 
mary anastomosis. In three patients in 
this series, this did eventuate a year or 
more after operation as shown by roent- 
genologic studies. 

Preoperative decompression is em- 
ployed whenever obstruction is present. 
If rapid relief from distention is desired, 
cecostomy is performed; if it is thought 
that the colon is filled with solid contents 
and evacuation will be difficult and if the 
colon is not greatly distended, a colos- 
tomy is carried out. They do not rou- 
tinely defunctionalize the left colon by 
transverse colostomy before performing 
end-to-end anastomosis in that organ. 
In those cases in which obstruction was 
not present and upon whom resection 
with end-to-end anastomosis was carried 
out, a complementary cecostomy was 
performed in all but six patients and 
a cecostomy was performed following 
operation on one of these because of 
distention. Cecostomy or colostomy be- 
fore operation is necessary in obstruct- 
ing lesions; complementary cecostomy 
adds ot the comfort of the patient and 
is a worth-while safeguard. The great 
majority of these closed spontaneously 
within a short time following removal 
of the catheter. 

The sulfa drugs were used locally 
and generally in a few patients treated 
in the early cases of the series. The}' 
have not been used locally in any cases 
operated upon since July, 1940, and 
they have been used generally only in 
those patients with peritoneal, urinary, 
or pulmonary infection. Sulfaguani- 
dine and sulfasuxidine were used as a 
preoperative measure in a few cases but 
they have not been used as a routine. 

Succinylsulfathiazole and Phthal- 
ylsulfathiazole in Surgery of the 


Colon — In 1941, succinylsulfathiazole 
(sulfasuxidine) was introduced by Poth 
and Knotts (1941) as an intestinal anti- 
septic. The drug has found rather wide- 
spread use as an agent to modify the 
bacterial flora of the colon and to pre- 
pare this section of the bowel for sur- 
gery, The antibacterial action of the 
compound effects a considerable drop 
in the grain negative flora of the bowel. 
Both aerobic and anaerobic organisms 
are affected. Before sulfasuxidine is 
administered, the colonies of coliform 
organisms on the plate count has 
dropped to 100, the feces being studied 
will contain roughly 10,000 coliform 
organisms per gm. The authors’ practice 
has been to consider a coliform popula- 
tion not exceeding 1000 organisms per 
gm. of feces or indicating a satisfactory 
preoperative preparation of the colon, 
and the corresponding count on the 
streaked plate should not exceed twenty 
colonies. 

In 1943, Poth and Ross published 
their results in a continued study of the 
acylated sulfonamides and presented data 
on phthalylsulfathiazole (sulfathali- 
dine) which showed this compound to 
possess approximately twice the bacterio- 
static activity shown by sulfasuxidine as 
indicated by their antibacterial actions 
against the coliform organisms in the 
gastrointestinal tract of dog and man. 

In general, the effects of sulfasuxidine 
and sulfathalidine are similar, as indi- 
cated by their antibacterial action against 
the coliform organisms. Sulfathalidine 
does not tend to reduce the feces to a 
semifluid state, nor does it effect as great 
a degree of change in the odor of the 
stools. Sulfathalidine has the greater 
tendency to alter the coliform count and 
will lower the count even in the pres- 
ence of severe diarrhea. The feces tend 
to become tenacious and stringy and 
result in less efficient mechanical empty- 
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ing of the bowel and a less satisfactory 
surgical preparation unless enemas and 
purgatives are used simultaneously. 

Dosage — Since sulfathalidine has 
twice the bacteriostatic activity of sulfa- 
suxidine, one half the amount of the 
former drug would have a bacteriostatic 
action, as indicated by the effect on the 
coliform organisms, equal to that of the 
latter compound. The usual dosage of 
sulfasuxidine is 0.02 gm. per pound of 
body weight every four hours, or 3.0 gm. 
every four hours for an average-sized 
man (150 pounds). This dosage is 
approximately 0.25 gm. per kg. each 
twenty-four hours. The corresponding 
dose of sulfathalidine is 1.5 gm. every 
four hours. 

Toxicity — Of the several thousand 
individuals who have received these 
drugs in full therapeutic doses, there 
has been but a single fatality reported 
due to drug intoxication following the 
administration of sulfasuxidine. Clay and 
Pickrell (1943) reported two reactions 
following succinylsulfathiazole adminis- 
tration. Poth 9 has observed two instances 
in which patients developed myalgia, 
arthralgia, hyperpyrexia, and a rash fol- 
lowing the administration of sulfasuxi- 
dine. Mild reactions to both drugs are 
not infrequent, and an occasional severe 
reaction must be expected. Ordinarily, 
these reactions consist of nothing more 
severe than headache, malaise, anorexia, 
and moderate rise of temperature and 
do not require that the therapy be inter- 
rupted. Of the two drugs, sulfathali- 
dine, is the least toxic. Any patient re- 
ceiving either of these drugs should be 
under adequate observation. Allen 10 re- 
ported that approximately one fifth of 
his patients having carcinoma of colon 
showed increased hemorrhage after re- 
ceiving sulfasuxidine for four or five 
days. 


The Preoperative Preparation of 
the Colon — Not only is it desirable to 
lower the bacterial count and simplify 
the flora of the bowel before operation, 
but the colon must be mechanically clean 
and empty. Ordinarily these conditions 
can be accomplished by merely placing 
the patient on a low residue diet and 
administering sulfasuxidine. Most sur- 
geons insist upon using purgatives and 
enemas as a part of the surgical prep- 
aration. In this event, and in the ab- 
sence of obstruction, the patient is placed 
on a residue free diet high in protein 
and carbohydrate, a saline purgative is 
given to effect efficient evacuation of the 
bowel by several watery stools, after 
which a high colonic flush is adminis- 
tered. The diet should consist of strained 
fruit juices fortified with lactose, gela- 
tin, casein, jello, and vitamin concen- 
trates. A minimum of 100 gm. of protein 
should be taken daily, especially if the 
patient has been on a restricted protein 
intake. Occasionally a malnourished pa- 
tient will not respond to an adequate 
protein intake. Only the simplest emer- 
gency operation should be done when the 
plasma protein concentration is less than 
5.5 per cent and the A-G ratio is less 
than 1.5. These patients may require 
amino acids intravenously for three to 
five days. 

The Use of Sulfasuxidine for Pre- 
operative Preparation — Sulfasuxidine, 

3.0 gm., is given orally every four hours 
for at least seven days if no observations 
are made on the coliform content of the 
feces. In the presence of a watery diar- 
rhea, 3.0 gm. of sulfathalidine each four 
hours should be substituted for the sulfa- 
suxidine. Should the diarrhea stop, the 
dosage should be reduced to 1.5 gm. of 
sulfathalidine. If an enema is given on 
the evening preceding operation, it should 
consist of sterile tap water containing 

10.0 gm. of sodium bicarbonate and 6.0 
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gm. of sulfasuxidine powder to the liter 
administered as a high colonic flush in 
sufficient quantity to insure complete 
evacuation of the colon. Sulfasuxidine 
appears to be slightly irritating to the 
mucous membrane of the large bowel 
resulting in an increased secretion of 
mucous characteristically accompanied by 
three or four small soft bowel move- 
ments daily. 

The Use of Sulfathalidine for Pre- 
operative Preparation — Sulfathalidine, 
1.5 gm., is given orally every four days 
for at least seven days if no observations 
are made on the coliform content of the 
feces. If the coliform content is observed 
using the streak method, the therapy is 
continued until the number of coliform 
calories on the streaked plate is less than 
twenty. This observation will frequently 
allow a considerable reduction in the 
time required for satisfactory prepara- 
tion, because many patients will have 
shown a significant alteration of the bac- 
terial flora in these three days of therapy. 
Sulfathalidine is not as efficient as sulfa- 
suxidine in effecting mechanical cleans- 
ing of the bowel, because it does not 
render the feces as fluid. Mild purgation 
must ordinarily be used in conjunction 
with the administration of phthalysulfa- 
thiazole. The patient should have at 
least one bowel movement daily. Should 
the patient develop a diarrhea, the dos- 
age of sulfathalidine should be doubled. 
If enemas -are used, they should consist 
of sterile, warm, tap water containing 
10.0 gm. of sodium bicarbonate and a 
suspension of 6.0 gm. of sulfathalidine 
powder to a liter. In the presence of 
fecal fistulas diverting the fecal stream 
away from the distal portion of bowel, 
not only must the usual dose of drug be 
given by mouth, but an equal quantity 
of drug must be introduced into the 
distal segment of bowel if the flora in 
this portion is to be affected. It is not 


universally agreed that sulfasuxidine is 
the drug of choice for the preoperative 
preparation of the colon, and it certainly 
would not be so if a watery diarrhea 
exists or if enemas and purgatives are 
administered. Sulfathalidine will likely 
be preferred by many surgeons, because 
its greater antibacterial activity will pre- 
vent the use of purgatives and enemas. 
Poth avoids the use of any procedures 
accessory to the administration of either 
sulfasuxidine or sulfathalidine, and con- 
siders sulfasuxidine to be superior. Bar- 
gen, 11 on the basis of experience gained 
from the observation of 2075 patients 
treated with sulfasuxidine and sulfa- 
thalidine states : “Sulfasuxidine, so far, 
has proved to be the drug of choice in 
preoperative management, with sulfa- 
thalidine serving as an alternative when 
toxicity to sulfasuxidine manifests it- 
self.” It is unnecessary, routinely, to 
determine the level of these drugs in the 
blood, because only about 5 per cent of 
the ingested drug is observed and the 
rate of excretion by the kidneys is rapid. 
In the event of an outward reaction, the 
blood level should be determined. 

The Postoperative Administration 
— There may be little indication for the 
postoperative administration of these lo- 
cally active sulfonamides; for example, 
when the operative procedure ends in a 
colostomy as in the case of an abdomino- 
perineal resection. When bowel suture 
is performed, however, and the involved 
segment is retained in the peritoneal 
cavity, the bacterial flow should be con- 
trolled for twelve days postoperatively 
so as to pass the period during which 
leakage may occur at the suture line. 
After the first twenty-four hours, the 
patient can tolerate water by mouth in 
30-cc. quantities at hourly intervals with 
1.5 gm. of sulfathalidine every four 
hours. It is best to give a single 0.5- 
gm. tablet of drug on three occasions 
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during the four-hour interval rather than 
the entire drug in a single dose. 

Submucous Lipomas of Colon with 
Special Reference to Acute and 
Chronic Intussusception — Lipomas in- 
volving the bowel occur as subserous or 
submucous tumors, the latter being the 
more frequent. 

Pathology — Submucous lipomas be- 
long in the category of true lipomas, and, 
as far as can be ascertained, are never 
congenital in origin. The tumor is, in 
the vast majority of instances, polypoid, 
well circumscribed and encapsulated, 
either sessile or pedunculated, and usu- 
ally occurs singly, although cases of 
multiple lipomas have been reported. 
The tumor shows no tendency to assure 
malignant propensities, although it is 
prone to undergo a variety of intrin- 
sic alterations, such as hemorrhage, cys- 
tic degeneration, inflammatory changes, 
or necrosis. The mucous membrane 
covering the tumor is usually atrophied 
and scarred, although it may be hyper- 
trophic. Instances have been reported 
in which the mucosa had completely 
sloughed off over the growth. The 
tumor originates from the fat cells in 
the connective tissue stroma of the intes- 
tinal submucosa. Submucous lipomas 
are slightly less frequent than adenom- 
atous polyps, but in comparison to car- 
cinoma they are extremely rare. 

Symptomatology — In many in- 
stances, the condition is asymptomatic, 
particularly when tumors are small (11.6 
per cent). Large tumors, however, are 
always associated with symptoms. De- 
pending upon the character and size of 
the growth, and the condition of the 
bowel wall harboring it, the presenting 
symptoms may be chronic or acute. In 
chronic cases, the patient may complain 
of vague abdominal pains, intermittent 
or continuous. At times the pain may 
be colicky or diffuse, and frequently 


localized to the site of the tumor, where 
it may be mistaken for other intra- 
abdominal disorders such as cholecystitis 
or appendicitis. Constipation is an out- 
standing symptom, and is often asso- 
ciated with diarrhea. When associated 
with partial invagination of the involved 
portion, and when the lumen of the 
bowel is materially reduced, chronic 
obstipation may occur. Stools frequently 
contain mucus, blood or pus, or all three, 
depending upon the degree of degenera- 
tion of the tumor. Large tumors may 
occasionally be felt through the abdom- 
inal wall, particularly in thin patients. 
When situated in the rectum, they can 
almost always be detected on rectal digi- 
tal examination, regardless of size. 

Acute syndromes result from acute 
intestinal obstruction, due most fre- 
quently to intussusception or occasion- 
ally to complete obstruction from the 
tumor itself without intussusception. In 
the authors’ 12 series, 45 per cent were 
associated with intussusception. The tu- 
mor has always been found situated at 
the tip of the intussusception. When the 
growth is situated in the rectum, the 
patient usually complains of tenesmus 
and constipation. Blood and mucus are 
frequently found in the stool. 

Prognosis — In this series, fourteen 
patients (11 per cent) expelled the tu- 
mor spontaneously and went on to even- 
tual recovery. The remaining patients 
developed acute symptoms and required 
surgery. In the latter group, the mor- 
tality rate was 11 per cent. 

Treatment — In chronic cases in which 
the identity of the tumor can be estab- 
lished presurgically, the best treatment 
is colostomy with extirpation of the 
tumor. However, when the identity of 
the growth is uncertain, it is best to per- 
form resection of the involved portion 
of the colon. When acute, surgery is 
urgently indicated. Tumors unassociated 
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with intussusception are best treated by 
colostomy with removal of the growths 
when their precise identity is known be- 
fore operation. When intussusception is 
present, it should be reduced whenever 
possible, and the tumor removed after 
opening the bowel. In instances of irre- 
ducible intussusceptions, several proce- 
dures are available. The bowel may be 
opened and the intussusception removed 
a‘t its base ; or the entire involved portion 
may be resected and the continuity of 
the bowel restored by end-to-end or 
side-to-side anastomosis. An even safer 
operation is the exteriorization proce- 
dure of Mickulicz. However, when a 
patient’s condition is such as to pre- 
clude radical surgery, simple enteros- 
tomy should be carried out proximal 
to the obstruction and radical resection 
of the involved portion of the bowel 
performed at a later date when his con- 
dition has improved sufficiently to enable 
him to safely withstand such an ordeal. 
Rectal tumors are best treated by ex- 
tirpation after manually reducing the 
invagination when present. 

Volvulus of the Sigmoid Colon — 
At the Cook County Hospital, 458 cases 
of large bowel obstruction were treated 
between 1937 and 1945. Thirty-seven of 
these cases were volvulus of the sigmoid 
colon. Griffin et al., ls basing their report 
on twenty-five cases, made the following 
observations: Fourteen cases, or 56 per 
cent, were confined to the age group of 
fifty-one to seventy years. Sixteen were 
males and nine females. Their cases fit 
into two general types, acute and sub- 
acute. Seven patients of the acute type, 
or 28 per cent, which occurred in the 
younger age groups, had an onset that 
is short in duration, usually about 
twenty-four hours, with no history of 
previous attacks and an equivocal history 
of constipation. All these patients ex- 
perienced early emesis of a transient 


nature, and generalized cramping ab- 
dominal pain. Eighteen patients of the 
subacute type, or 72 per cent, showed 
a different picture in that the condition 
occurred in the. older age groups, had a 
more gradual onset of symptoms, with 
an average duration of 102 hours, and 
consistently presented a history of pre- 
vious attacks, chronic constipation, eme- 
sis late in the course of the disease, 
and cramping lower abdominal pain. 

Physical Findings — Half of the acute 
type showed distention, audible peristal- 
sis, minimal abdominal tenderness, and 
ability to take amounts of enema up to 
1000 cc. The x-ray films in these pa- 
tients indicated distention of the sigmoid 
due to volvulus, and laparotomy revealed 
a sigmoid volvulus with viable bowel. 
The remainder of the acute type had 
severe distention, absence of peristaltic 
sounds, abdominal tenderness, and the 
inability to take more than a 500-cc. 
enema. The flat film of the abdomen 
or the barium enema revealed a pattern 
indicative of volvulus of the sigmoid. 
Laparotomy confirmed these findings and 
showed, in addition, a gangrenous loop 
of bowel. The two deaths which occurred 
in the acute type had developed a gan- 
grenous segment. 

All the cases of the subacute type of 
sigmoid volvulus were characterized by 
severe abdominal distention. Marked 
tympany and audible or visible peristal- 
sis were also absent. Abdominal tender- 
ness was a variable finding. The enema 
test was for the most part consistent in 
that 76 per cent of the patients were 
unable to take more than a 500-cc. tap 
water enema introduced under the force 
of gravity. The patients who were able 
to take more than 500 cc. were in the 
class of incomplete volvulus and the 
enema return was always incomplete as 
some of the solution was caught in the 
twisted loop. It was seldom necessary 
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to use the barium enema to make the 
diagnosis. However, in those few cases 
in which, on examination of the gas pat- 
tern on the flat film of the abdomen, 
doubt still existed as to the diagnosis, 
the pattern of the barium enema was 
conclusive. Gangrene was present in 
half of the cases of the subacute type. 
The mortality rate was 50 per cent but 
was unrelated to the gangrene, since an 
equal number succumbed with a viable 
bowel as with a gangrenous bowel. The 
over-all mortality for both types was 40 
per cent. 

The acute type follows the course of 
a fulminating lesion, and there is the 
same marked prostration that is asso- 
ciated with volvulus elsewhere in the 
gastrointestinal tract. Because all of 
these patients have early transient eme- 
sis, cramping abdominal pain with ten- 
derness in all the quadrants of the abdo- 
men, and some fever, their symptoms 
may be mistaken for an inflammatory 
intra-abdominal lesion. The great ma- 
jority of the patients with subacute sig- 
moid volvulus were ambulant throughout 
the course of the disease despite the tre- 
mendous distention of their abdomen 
and a complaint of only moderate dis- 
comfort. The symptoms are at first 
attacks of partial obstruction of the 
colon. Obstipation for a day is followed 
by a distended abdomen and gas pains 
below the navel relieved by flatus. The 
tendency is for the attacks to become 
more frequent until complete obstruction 
sends the patient to the physician. 

Treatment — Eight patients were 
treated by a Mickulicz procedure. Of 
these, six were treated by this method 
as the initial procedure. One patient 
had a cecostomy fifteen days previously, 
and one patient had a simple detorsion, 
then a recurrent attack and a lateral 
anastomosis, and, on the third recur- 
rence, an exteriorization and resection 


of the redundant sigmoid loop. Three 
patients expired and in all three gan- 
grenous bowel was present. Six patients 
were treated by a simple detorsion with 
one death. Of these, three patients had 
recurrent attacks; one of which was 
relieved by conservative therapy, one by 
a lateral anastomosis between the prox- 
imal and distal segment loops, one pa- 
tient was not relieved by conservative 
therapy and expired. Five patients were 
treated by a Rankin obstructive resection 
with a fatal outcome in three. In four 
patients the diagnosis of large bowel 
obstruction was made and they were 
treated by a McNealy cecostomy. They 
did not respond to this therapy. Two 
patients died and of the two who sur- 
vived cecostomy, one required a Rankin 
obstructive resection twenty-four hours 
later for gangrenous bowel, and the other 
was partly relieved by the cecostomy 
only to become completely obstructed, 
requiring an exteriorization procedure 
fifteen days later. Two patients were 
treated by conseravtive methods of oil 
and enema routine in the knee-chest 
position because they refused operation. 
One of these recovered but he had a 
recurrence of his volvulus two years 
later and expired. One of the most sig- 
nificant findings in this review of the 
operative and nonoperative therapy of 
volvulus of the sigmoid colon is that 
volvulus is a lesion with a marked tend- 
ency to recur, doing so in 20 per cent of 
the cases and necessitating further oper- 
ative procedures and being associated 
with a mortality of 40 per cent. 

Surgery in Obstinate Megacolon — 
The literature review has demonstrated 
that protracted medical treatment of 
megacolon on Hirschprung’s disease may 
be associated with a high mortality. 
Surgical intervention is indicated when 
medical management fails and recurring 
episodes of serious impaction and ob- 
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struction or persistent and progressive 
abdominal distention develop. Sympa- 
thectomy, although it may occasionally 
facilitate medical management, does not 
appreciably alter the gross pathology. 
Reports of volvulus or impaction and 
perforation after sympathectomy are ac- 
cumulating and are attributed in the lit- 
erature to an overactivity of the large 
inert colon. The authors 14 believe that 
the interruption by sympathectomy of 
the visceral pain pathways that warn 
patients of impaction and impending dan- 
ger and provoke strenuous evacuation 
efforts is a more reasonable explanation 
of these accidents. Colostomy or cecos- 
tomy may be indicated for temporary 
relief in the occasional patient. Usually, 
however, colon evacuation may be ac- 
complished by persistent medical efforts. 
Segmental colon resection is not uncom- 
monly followed by a recurrence of symp- 
toms of dilatation and impaction in the 
remaining colon. More radical colon re- 
section would seem indicated if practical. 

Three types of megacolon pathology 
have been encountered by the authors. 
The patients of Group 1 with uniform 
enlargement of the colon and rectum 
respond well to medical treatment and 
only occasionally develop difficulty. 
Should colon resection be indicated in 
patients of this group, resection of prox- 
imal segments of the colon and ileosig- 
moidostomy would empty liquid bowel 
content into the remaining enlarged 
bowel and diminish the danger of recur- 
rence of impaction. Patients of Group 2 
with uniform enlargement of the prox- 
imal colon and sigmoid, and a normal 
segment of lower sigmoid and a normal 
rectum respond poorly to conventional 
management. Megacolon resection when 
indicated in patients of this group may 
be complete. Bowel continuity may be 
established by an anastomosis between 
terminal ileum and the segment of nor- 


mal sigmoid colon. Patients of Group 3 
with immense involvement of the upper 
sigmoid and occasionally the descending 
colon apparently respond favorably to 
protracted medical management. 

Roentgenologic Examination of the 
Abdomen as an Aid in the 
Early Diagnosis of Splenic Injury 

Damage to the spleen is probably the 
most common serious intra-abdominal 
injury resulting from blunt force. Clin- 
ically, three types of bleeding may occur : 
(1) Extensive rupture with immediate 
massive hemorrhage; (2) small lacera- 
tions which ooze blood slowly over a 
period of hours or possibly days, and 
(3) delayed splenic rupture. Delayed 
splenic rupture occurs in about 14 per 
cent of all splenic injuries. The second 
and third types of splenic injuries are 
difficult to diagnose in the hours imme- 
diately following trauma, especially in 
the presence of associated injuries. The 
patient’s symptoms and signs may dis- 
appear completely or so improve that he 
may be allowed to resume full activity. 
Then, after a latent period of hours, 
days, or even months, secondary hem- 
orrhage may occur, usually of such se- 
verity that circulatory failure ensues 
rapidly. The time to remove a slowly 
bleeding spleen is early, before blood 
loss threatens life, and the ideal method 
of handling a delayed rupture of the 
spleen is to perform splenectomy early. 
Diagnosis must, therefore, come early, 
and yet the difficulties of such early 
diagnosis are great. There is evidence 
that the roentgenologic examination of 
the abdomen can be of great aid in estab- 
lishing early the diagnosis of a lacerated 
spleen. Webb (1940) reported increased 
density in the left upper abdominal 
quadrant, with elevation of the left side 
of the diaphragm, displacement of the 
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stomach to the right, and free fluid 
between loops of intestine. Zabinski and 
Harkins (1943) mention elevation of 
the diaphragm in one patient and medial 
displacement of the colon in another. 
They also mention Bancroft’s experience 
in administering barium sulfate to a 
boy, placing him in the Trendelenburg 
position, and observing a mass in the 
region of the spleen displacing the stom- 
ach. The roentgen ographic findings de- 
scribed by Solis-Cohen and Levine 15 
may answer the need for a reliable, 
simple means which will aid in the early 
diagnosis of minimal to moderate or 
severe splenic damage. These authors, 
in making roentgenologic examinations 
of the abdomen in three patients sus- 
pected of having splenic injury, described 
obliteration of the splenic shadow, and a 
dilated stomach, with serration of the 
greater curvature. 
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NEUROSURGERY 

Bernard J. Alpers, M.D., and H. E. Yaskin, M.D. 


Diagnostic and Therapeutic 
Technics 

Cerebral Arteriography — List and 
his colleagues 1 discuss intracranial an- 
giography. In the first three years they 
have subjected 127 patients to this type 
of examination. In the bulk of these, the 
carotid system was injected; vertebral 
arteriography was used in only six in- 
stances. They emphasize the fact that 
when the indications for its use are 
clear, this technic may be employed with- 
out danger to the patient if certain con- 
ditions are observed. They feel it is in- 
advisable to inject any material into the 
circulation of the brain in cases of ex- 
treme arterial hypertension, far advanced 
arteriosclerosis, acute intracerebral or 


subarachnoid hemorrhage, recent throm- 
bosis, or embolism of cerebral vessels. 
Even in the absence of such contraindi- 
cations one may occasionally encounter 
transient hemiparesis, hemiparesthesia, 
aphasia, convulsive manifestations, or 
temporary accentuation of presenting 
neurologic signs. Such untoward effects 
occurred in less than 3 per cent of the 
patients examined by the authors, and 
in no instance did they persist. Actually 
angiography is better tolerated than ven- 
triculography in certain cases of expand- 
ing lesions associated with high intra- 
cranial pressure because intracranial 
hydrodynamics are not materially altered. 
The authors adopted a procedure of 
exposing the internal carotid for injec- 
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tion in that they felt that this approach 
allowed them to inject the total amount 
of contrast material needed. Despite its 
undesirable property of long half-life 
radioactivity, thorotrast in amounts not 
exceeding 25 to 30 cc. was the contrast 
medium utilized. Lowman and Doff 2 
report their experiences with arteriog- 
raphy for the demonstration of intra- 
cranial aneurysms. They felt that the 
injection of the common carotid will not 
satisfactorily demonstrate the cerebral 
arteries, since blood and the contrast 
medium will be shunted through vessels 
which do not directly supply the cere- 
bral hemispheres. Therefore they advo- 
cate the section of the internal carotid 
on the side of the suspected lesion with 
introduction of the contrast medium 
under direct visualization. The authors 
utilize a 50 per cent solution of diodrast 
compound as described by Gross (see 
last year’s Service Volume). They used 
thorotrast in the injection of thirteen of 
their cases. They describe the technic 
employed in detail. They emphasize 
arteriography will often reveal the. pres- 
ence of an aneurysm when other studies 
previously performed will have failed 
to do so. 

Myelography — Soule and his co- 
workers 3 report their experience in the 
diagnosis of herniations of the interver- 
tebral discs by the use of pantopaque 
myelography. Their technic for the in- 
troduction and removal of pantopaque is 
described and is substantially the same 
as that described by Kubik and Hamp- 
ton for lipiodol myelography. The pa- 
tient lies prone on a roentgenoscopic tilt- 
table equipped with a spot film device, 
his feet braced against the foot rest, a 
rolled pillow under the abdomen to arch 
the lumbar spine. The head of the table 
is elevated about 10° to 15° above hori- 
zontal. Under ordinary aseptic precau- 
tions, a No. 18 gauge spinal needle is 


inserted at the third lumbar interspace, 
care being taken to make a central punc- 
ture. The third lumbar interspace is 
chosen (even though subsequent re- 
moval is slightly more difficult) because 
of the relative infrequency of hernia- 
tions at this level. Since most lumbar 
disc herniations occur at the fourth or 
fifth interspace, a false defect due to a 
needle puncture at these levels is avoided. 
After ascertaining that the needle is 
within the subarachnoid space, 3 cc. of 
pantopaque is injected slowly; the ob- 
turator is replaced, and the area is cov- 
ered with a sterile towel. The pillow 
is removed from beneath the abdomen 
and placed under the patient’s legs. The 
fluoroscopic screen is drawn into place 
and a supporting bar of wood is placed 
under the arm of the screen to prevent 
it from dropping and hitting the needle. 
Bars of several different lengths should 
be available for use with patients of 
varying size. By tilting the table, the 
pantopaque is allowed to flow from the 
caudal sac to the highest level under 
study. The pantopaque should be passed 
over any suspicious area several times. 
Filling of the nerve root sheaths is facili- 
tated by rolling the patient slightly from 
side to side. Any lag, delay, or deviation 
in the course of flow of pantopaque 
should be observed. As noted by Cople- 
man, the head of the column should be 
scrutinized carefully in the anteropos- 
terior and oblique projections, as small 
central defects may otherwise be over- 
looked. If the spinal canal is unusually 
wide or if doubt exists as to the demon- 
stration of a lesion, an additional 3 cc. 
of pantopaque may be injected. The 
range of motion of the tilt-table is suffi- 
cient to allow for study of the lumbo- 
sacral canal of the average patient. Occa- 
sionally it is necessary to place a pillow 
under the pelvis in order to tilt the spine 
sufficiently to fill the upper lumbar canal. 
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The same effect can be produced by hav- 
ing the patient elevate his pelvis several 
inches from the table, care being taken 
that the needle does not hit the fluoro- 
scopic screen. Spot roentgenograms are 
taken of each lumbar disc. The panto- 
paque then is pooled opposite any sus- 
picious area and a posteroanterior Bucky 
roentgenogram is taken on a 10 by 12- 
inch film. This larger film gives a re- 
verse projection of the canal from that 
observed roentgenoscopically and offers 
added evidence regarding the area under 
study. It is also useful to the surgeon 
as it outlines the defect in relation to the 
lower spine. Oblique and lateral projec- 
tions are of help in occasional cases. The 
latter are produced by directing the 
coned rays laterally through the spine 
with the patient lying prone on the table, 
the pantopaque pooled opposite the area 
under study. A wafer grid over the cas- 
sette improves details. Following comple- 
tion of study, the pantopaque is pooled 
about the needle point under roentgeno- 
scopic control and is withdrawn by gen- 
tle suction. If a nerve root is drawn 
against the needle point, thus producing 
pain, rotation of the needle usually will 
move it away. Occasionally it is neces- 
sary to insert a second needle at the 
fourth or fifth disc level where the pan- 
topaque is withdrawn more readily than 
at the higher interspaces. Pantopaque 
myelography was employed as a diag- 
nostic procedure in forty-eight patients. 
They conclude that this procedure should 
precede exploration in nearly every case 
for the following reasons: (1) It offers 
objective evidence as to the presence of 
a lesion. It should be noted, however, 
that negative findings do not exclude the 
presence of herniations lateral to the 
limits of the subarachnoid space, which 
are found in a small minority of cases. 
(2) It localizes the lesion and provides 
valuable information regarding the pres- 


ence or absence of multiple herniations. 
(3) The procedure is a simple, safe, and 
nearly painless one. (4) If pantopaque 
is left in the subarachnoid or epidural 
space there is evidence that the retained 
substance is nonirritant, nontoxic, and 
is absorbed slowly. (5) While the oper- 
ation for removal of a herniated disc is 
not formidable, it is sufficiently serious 
so that all information possible should 
be available before it is undertaken. 
They have encountered no untoward 
sequelae or complications referable to 
myelography with pantopaque. They are 
of the opinion that myelography should 
be done in nearly every case of low back 
pain with sciatic radiation before the 
patient is subjected to a fusion operation 
on the spine or sacroiliac joints. 

Peacher and Robertson 4 report their 
results with pantopaque myelography in 
300 successive cases. Its accuracy in 
diagnosis was 96.7 per cent in 150 cases 
operated upon for herniated nucleus pul- 
posus. In fluoroscopy and x-ray inter- 
pretation, pantopaque is comparable to 
lipiodol, but it is unlike the latter in 
that it is easily removed, is gradually 
absorbed, reactions are extremely rare, 
it is not contraindicated in the presence 
of inflammatory or degenerative lesions, 
and it has not resulted in encystment. 
Further, the meningeal response to in- 
jection has been minimal and transient. 
Symptoms of meningeal irritation may 
occur after an interval if pantopaque 
extends into the basal cisterns. Tarlov 5 
reports a case of pantopaque meningitis 
disclosed at operation. Signs of menin- 
geal irritation occurred five hours after 
3 cc. of pantopaque was injected intra- 
thecally. 

Cranioplasty — Woolf and Walker 6 
review the subject of cranioplasty in de- 
tail. They point out that perhaps the 
most astonishing finding in a review of 
cranioplasty is the great tolerance of 
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human tissue for foreign bodies. This 
undoubtedly is the reason that so many 
different types of grafts have been sug- 
gested and used for repair of the skull 
with successful results. There is no 
doubt that the alloplastic grafts (metal 
or plant-alloplastic graft) can be molded 
to a more complex contour to produce 
a cosmetic result superior to that ob- 
tained by other types of grafts. Such 
shaping of the graft is especially neces- 
sary in the frontal region and for defects 
in this region alloplastic grafts are par- 
ticularly desirable. For defects in other 
parts of the skull where the cosmetic 
results are not so important, the advan- 
tage of alloplastic cranioplasty may not 
be so evident. The somewhat simpler 
and shorter operative procedure when 
a preformed plate is used is not an en- 
tirely adequate reason for its universal 
adoption for cranioplasty. Defects up to 
8 cm. in diameter may be repaired at a 
single and not too lengthy operation 
with osseous grafts either from the skull, 
tibia, ilium, or ribs. .For repairs of 
smaller cranial defects, the osteoperi- 
osteal grafts from the outer table of the 
skull seem to be well suited. Toe fact 
that osseous grafts are absorbed in 5 
per cent of the cases does not seem to 
be a serious disadvantage. For the re- 
pair of large defects, for which sufficient 
bone can be obtained only with difficulty, 
the alloplastic grafts are desirable. The 
choice of an alloplastic graft is not easy. 
Only celluloid, which is obviously infe- 
rior to the newer plastics and metals, 
has had the test of time. That all the 
others will remain inert in the tissue 
for from forty to fifty years remains to 
be determined. All of the newer mate- 
rials — tantalum, vitallium, ticonium, and 
methacrylate — appear to cause relatively 
little immediate tissue reactions. The 
metals and alloys have one distinct dis- 
advantage not possessed by the plastics ; 


namely, their radiopacity. If roent- 
genograms of the skull are not required 
following cranioplasty, this is of no con- 
sequence ; but if a complication develops, 
the large mass of radiopaque material 
is a severe handicap to adequate roent- 
genographic examination. In cases in 
which the dura mater has not been pene- 
trated, late sequelae, such as epilepsy, 
are unlikely; therefore metal plates may 
be used for repair of the skull defects 
with little chance of their interference 
with subsequent roentgenography. How- 
ever, in those cases in which the dura 
mater has been penetrated, of which 
about 40 per cent will probably develop 
epilepsy, a radiolucent graft such as 
methacrylate would seem desirable. Al- 
though both plastic and tantalum plates 
appear to modify the electroencephalo- 
gram, the alterations do not seem to be 
sufficient to interfere seriously with the 
interpretation of the record. Boldrey 7 
states that small cranial defects, ranging 
in size from burr holes to openings ap- 
proximately two inches, may result in 
unsightly depressions and may be asso- 
ciated with tenderness. He has used 
stainless steel wire mesh to repair these 
small cranial defects. He used 0.0065- 
inch (40 by 40) and 0.0075-inch (28 
by 28) screen in patients. There have 
been no ill effects. When used to cover 
frontal burr holes, one layer of screen 
is placed between the dura and skull 
before the bone flap is replaced. This 
remains in position without sutures. An- 
other piece is added outside of the skull, 
as the double mesh seems to give a better 
cosmetic result. After eighteen months 
these patients have demonstrated no un- 
toward reactions. 

Robertson and Peacher 8 state that tan- 
talum foil is well adapted for subdural 
application in the prevention of post- 
operative sequelae following intracra- 
nial surgery. Contrary to previous ex- 
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perimental results, they have not found 
dural tantalum foil associated with thick- 
ening' of dura and arachnoid any more 
than is seen with ordinary operative pro- 
cedure exposing the cortex. They report 
their observations of the effects of tan- 
talum foil when placed immediately over 
the cortex in six patients. No thickening 
of the arachnoid was seen. The dura 
showed minimal thickening. The foil 
showed no evidence of corrosion. The 
intervals between the first and second 
operations were as long as 54 and 110 
days. Ingraham and his co-workers 9 
summarize their findings on the use of 
fibrin film as a dural substitute. Fibrin 
film, prepared from human fibrinogen 
and thrombin, is cut in a shape corre- 
sponding to the dural defect and some- 
what larger than it. In a majority of 
instances it is not necessary to secure 
the fibrin film in place. A satisfactory 
result is obtained merely by placing the 
edges of the fibrin film carefully under 
the cut edge of the dura. A cuff of the 
fibrin film may also be affixed to the 
dura by widely placed silver clips. If 
sufficient care is used and the film is 
kept moist, the material is not difficult 
to suture or to clip, but if it is allowed 
to dry it is almost impossible to hold 
the fibrin film in place by any fixation 
method. After the fibrin film is in place, 
the wound is closed by the same technic 
which would have been used had no 
dural substitute been employed. The 
authors state that their clinical and ex- 
perimental studies indicate that it has 
many advantages over other dural sub- 
stitutes now available and is apparently 
a step forward in the prevention of 
meningocerebral adhesions. 

White and Hamlin 10 report on the 
uses of tantalum in nerve suture. They 
report that tantalum wire and sheets are 
ideal for nerve suture, as they can be 
drawn to extreme thinness, tie with ease. 


and can also be subsequently visualized 
in the x-ray as a marker of the position 
of the divided nerve ends. The element 
causes practically no reaction on the part 
of neighboring tissue cells. In sheets 
0.001 inch thick it can be cut and rolled 
to fit the ends of a nerve stump from 
which a painful neuroma has been re- 
moved. By crushing the distal open end, 
a snugly fitting cap is formed which 
effectively prevents reformation of the 
neuroma. Annealed rolls of sheet tan- 
talum (0.00075 inch) constitute a dis- 
tinct improvement over the former use 
of foil in the protection of nerve anas- 
tomosis. Unlike the finer foil, these 
sheets show no tendency to crumple or 
fragment and their use is of real value 
under special circumstances which are 
often encountered in wartime injuries. 

Spinal Cord Injury 

Rogers 11 states that when a paraplegia 
complicates a vertebral fracture, it is 
usually a concomitant condition pro- 
duced at once. However, the onset of 
paraplegia in such a situation may be 
delayed. He cites occasions in which 
there was an interval between the injury 
to the back and the onset of paraplegia. 
This interval varied from a matter of 
minutes to forty-eight hours. In two of 
the described cases, the paraplegia was 
transient, resolving completely in a few 
days’ time. In the other two cases, one 
was persistent and exploration was car- 
ried out with improvement in both fol- 
lowing the removal of bony encroach- 
ment on the spinal canal. He feels that 
in the transient cases delayed para- 
plegia, probably due either to subpial 
hemorrhage or to edema, when fully 
established at a varying' interval after 
the injury, is sufficient to impair con- 
duction in the cord. Persistent delayed 
paraplegia is an indication for operation 
as a rule. Grant 12 reviews his cases of 
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epidural spinal abscess. In his series of 
fourteen cases, six were acute, three sub- 
acute, and five of the chronic type of 
abscess. All of the patients were oper- 
ated on. Of the six patients with acute 
abscess, two died following laminectomy 
and four recovered ; two with serious 
neurologic sequelae. Two patients with 
acute epidural abscess recovered func- 
tion completely as the result of decom- 
pression and drainage. All with subacute 
abscess survived operation and two had 
satisfactory restoration of function. Of 
the five with chronic abscess, one died 
following operation, and, of the four sur- 
vivors, but one had complete return of 
power in the legs with adequate sphinc- 
teric control. 

The symptoms of an epidural infection 
appear with almost monotonous regular- 
ity. A careful history will show that 
previous infection has existed, usually a 
furuncle or other skin infection. Within 
a week or two the patient has pain, usu- 
ally very severe, in the back or down the 
leg. A few days after the pain appears, 
numbness and finally weakness, progress- 
ing on to complete paralysis, develops in 
the legs and extends upward rather rap- 
idly. Loss of sphincter control may 
appear early and be complete. Physical 
examination reveals a sick patient, usu- 
ally febrile and having leukocytosis. Neu- 
rologic studies indicate a cord lesion, 
more or less complete, depending upon 
the time at which the patient is seen and 
the virulence of the infection. Spinal 
column tenderness may be present cor- 
responding with the upper level of sen- 
sory change. Operative intervention at 
the proper level indicated by the sensory 
change is urgently indicated. If laminec- 
tomy reveals pus, the wound should be 
packed open if adequate drainage has 
been assured. Sulfonamide derivatives 
may be used in powdered form in the 
wound, as well as by mouth. 


Herniated Nucleus Pulposus — An 
important aspect of the herniated nucleus 
pulposus problem requires further inves- 
tigation; namely, the method of treat- 
ment best suited to that type of disc 
herniation presenting the clinical picture 
of sciatic syndrome. At present the 
assumption seems prevalent that the con- 
dition requires operation but there is 
enough evidence to believe that a large 
majority of cases may recover without 
operation. Cases recover with rest in 
bed, heat , and drugs over a period of 
time not significantly different from that 
following operation. It seems advisable, 
therefore, to recommend operation only 
for those cases in which there is intract- 
able pain which cannot be relieved by 
conservative measures and for cases with 
recurrences of pain requiring frequent 
hospitalization with loss of earning ca- 
pacity. In a significant number of these 
sciatic syndrome cases, how r ever, it- would 
seem that operation is not necessary; 
certainly not in the first attack of pain, 
except under the circumstances men- 
tioned. From a study of the various 
postoperative results of this condition 
it is evident that there remains a group 
of cases in which symptoms remain 
after operation, just as they do after 
conservative treatment. 

Marble and Bishop 13 attempt to pre- 
sent impartially some of the facts relating 
to intervertebral disc injury from the 
standpoint of an industrial surgical clinic. 
The facts, as gathered, represent a cross 
section of the work of both neurosur- 
geons and orthopedic surgeons through- 
out the country. Of 496 industrial patients 
suspected of having sustained herniation 
of the intervertebral disc, 92, or approxi- 
mately one fifth, were operated upon ; 
while four fifths received other therapy. 
Less than 50 per cent of the cases oper- 
ated on showed a favorable end result. 
Return to former occupation within six 
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months after operation was possible in 
34 cases. Return to work was possible 
within one year in 9 cases. In 49 cases 
the disability lasted more than one year. 
Their studies agreed with the report of 
Mixter in that the vast majority of fail- 
ures occurred in cases that had had 
spinal fusion performed. Poppen 14 stud- 
ied 400 surgically proved cases of rup- 
tured intervertebral disc in one or more 
spaces in which eighteen months to ten 
years had elapsed since surgical inter- 
vention. The series represents 8 per cent 
of the patients who entered the Lahey 
Clinic with the complaint of low back 
pain. He emphasizes again that even 
though the herniated disc is an important 
cause of low back pain and sciatica it is 
by no means a predominant one. The 
most constant objective finding was a 
positive straight leg reaction, which was 
present in 90 per cent of the patients 
when the protrusion was in the third, 
fourth, or fifth lumbar segment. Seventy- 
five per cent of the patients demonstrated 
spasm of the low back muscle; 48 per 
cent had sensory changes in the fifth lum- 
bar or first sacral dermatomes or both. 
Narrowing of the disc space was not an 
assurance that a posterior dislocation of 
disc was present. He recommends the 
conservative measures of treatment be 
utilized in the mild cases and feels that 
surgical intervention is only indicated 
in those patients who have repeated dis- 
abling attacks of sciatica and who are 
unable to work from time to time be- 
cause of their symptoms. Patients with 
predominating leg pain and with minor 
back difficulty whose roentgenograms 
show no bone changes should have only 
the disc removed, whereas for a patient 
who has predominating back pain, with 
abnormal facets and evidence of an un- 
stable back and who has to do hard 
manual labor, removal of the degener- 
ated cartilage with fusion is indicated. 


The relief of sciatica was satisfactory in 
most of the operated cases. Residual 
back discomfort on heavy lifting or sit- 
ting in a cramped position occurred in 
almost one half of the cases. This per- 
centage was not materially altered in 
those who also had fusions. Fifteen per 
cent of the patients operated upon did 
not obtain relief. Voris 15 describes the 
selection of patients for operation with 
this condition. He states that conserva- 
tive treatment is indicated in patients 
with mild symptoms who do not have to 
perform physical labor or strenuous ex- 
ercise. Another group of patients with 
disc protrusion that is notoriously likely 
to obtain poor results with surgery con- 
sists of the compensation cases. Patients 
in this group with low pain thresholds, 
inadequate personalities, or who indi- 
cate resentment against their employer 
or the insurance carrier will seldom ob- 
tain a good result, at least during the 
period of compensation. It is his opinion 
that the combined operation (spinal fu- 
sion combined with the removal of the 
disc protrusion) should be considered 
(1) in cases of multiple or recurrent 
disc protrusion; (2) where there is 
roentgenographic, clinical, or surgical 
evidence of instability of the lumbosacral 
spine; (3) where low back pain is severe 
and disabling for a long period before 
the onset of sciatic radiation ; and (4) 
where the patient’s occupation is one of 
heavy labor or demands a great deal of 
lifting. 

Munro 16 believes that a clinical diag- 
nosis of a posterior herniation of the 
nucleus pulposus of a ruptured lumbar 
intervertebral disc which is based onlv 
on the history and physical examina- 
tions, if unconfirmed by other objective 
signs, is at best only a “possible” diag- 
nosis. Surgery is not justified under 
such circumstances. If one can demon- 
strate a sensory deficit that corresponds 
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to the peripheral distribution of a low 
lumbar or upper sacral root, together 
with atrophy and loss of ankle jerk in 
the same leg, a diagnosis of irritation 
or compression of this particular root is 
justified. A positive straight leg raising 
or Laseque test, limitation of low back 
motion, a change in the lumbar curve, 
spasm of the erector spinae muscles, and 
local tenderness in the lumbosacral area 
indicate only that the patient has some 
trouble with the lower part of his back, 
lumbosacral roots, or cauda equina, and 
neither confirms nor denies the diagnosis 
of a herniation. He concludes that very 
often the level of herniation is usually 
not determinable on the basis of pure 
clinical data. Multiple herniations can- 
not be diagnosed without preoperative 
visualization of the lower subarachnoid 
space. Certain diagnosis, both concern- 
ing the presence of a herniation or her- 
niations and concerning the level, de- 
pends on adequate visualization of the 
lumbosacral subarachnoid space by some 
opaque contrast medium. Childe 17 dis- 
cusses the role of x-rays in the diagnosis 
of posterior herniation of the interver- 
tebral disc. He stresses that plain x-ray 
films always be made first. These films 
usually are not diagnostic of such hernia- 
tion but may offer suggestive evidence 
and may help to exclude other lesions. 
Myelography, when properly performed 
using pantopaque with subsequent aspi- 
ration, is an accurate and safe measure. 
Multiple disc herniations are not un- 
common and many unsatisfactory results 
may be explained on this basis if opera- 
tion is undertaken without previous 
myelography. Herniation of sufficient 
size to produce great disability may 
cause only comparatively small deformi- 
ties of the subarachnoid space. Hence 
the use of a relatively large quantity of 
oil is advisable, and multiple spot films 
should be made routinely to avoid miss- 


ing minor deformities not readily seen 
under the fluoroscope. He has found 
that herniated discs in the cervical region 
are often complicated by hypertrophic 
bone formation. Myelography will also 
differentiate between a tumor and her- 
niated disc. Ver Brugghen 18 reports 
nine cases who suffered from acute 
compression of the cauda equina by 
large extrusions of the nucleus pulposus 
of the intervertebral discs. In all of these 
cases the lesion was in the region of the 
lower lumbar vertebrae. The symptom 
complex was of variable degree of inten- 
sity from slight weakness of the legs 
below the knee, with saddle hypesthe- 
sia, to severe sphincter disturbances. 
In most cases there was a “cogwheel” 
history, in that the picture developed in 
successive acute short episodes. Inter- 
mittent symptoms were characteristic as 
was the history of gradually progressive 
spurts of trouble. Few of these patients 
were operated upon and one died before 
anything could be done. The location 
of the extrusion was in the lumbosacral 
joint in three cases, between the fourth 
and fifth lumbar vertebrae in three cases, 
and between the third and fourth lumbar 
vertebrae in two cases. He emphasizes 
that in these cases with acute compres- 
sion of the cauda equina area early diag- 
nosis and operation are essential. He 
found that even when these two criteria 
are met, recovery may be slow and in- 
complete. Elliott and Kremer 19 report 
on a brachial pain syndrome which is 
secondary to herniation of cervical inter- 
vertebral disc. The authors give the his- 
tories of eight patients with brachial 
pain. There was a uniform distribution 
of pain in the posterior aspect of the 
shoulder and upper arm and the radial 
border of the forearm and sometimes in 
the upper pectoral region. There were 
paresthesias in the thumb, index, and 
middle fingers. In some cases there was 



760 


SURGERY 


a history of acute stiff neck. The signs 
included limitation of movement of the 
neck ; pain produced in the arm by 
movements in the neck and by downward 
pressure on the head; and tenderness, 
weakness and wasting of the upper 
fibers of the pectoralis major, triceps, 
and extensors of the wrist and fingers. 
The triceps jerk was reduced or absent 
and there was usually hypalgesia of the 
thumb and index finger. Contrast mye- 
lography in three cases showed a filling 
defect opposite the sixth intervertebral 
disc involving the seventh cervical root 
on the afflicted side. From a review of 
the literature, Browder and Wats'on 20 
collected sixty-nine verified cases with 
protrusion or herniation of a part of the 
cervical disc. In this paper they present 
their experiences with twenty-two cases 
in which this lesion had disturbed the 
function of the cervical spinal cord with 
or without the cervical nerve roots. 
Twenty-one were verified at operation 
and one at necropsy. They emphasize 
that a negative Queckenstedt test does 
not exclude the presence of such a lesion. 

Cranial Trauma 

Acute Craniocerebral Trauma — 
Summarizing his observations on 100 
cases of compound comminuted fracture 
of the skull, Campbell 21 says that inner 
table fractures were sometimes over- 
looked and occasionally led to serious 
complications. Tripod incisions often give 
trouble ; it is recommended that they be 
avoided when possible. Convulsions were 
not common in the first few weeks ; their 
occurrence was sometimes the early mani- 
festation of abscess formation. Superficial 
wound infections of varying degrees de- 
veloped in 19 cases, while in 22 the 
infections were deep seated. These were 
manifested by abscess, meningitis, or 
cerebral fungus. Incomplete debridement 
was the largest single factor contribut- 


ing to wound infection. In those cases 
m which all bone fragments had been 
removed infection was not common and 
seldom deep, whereas if debridement had 
been incomplete or not performed, infec- 
tion was common and usually deep. 
Treatment consisted in these cases of 
evacuation of pus and removal of 
associated bone fragments and foreign 
bodies as well as adjacent necrotic tis- 
sue and old blood. Abscess capsules were 
disturbed as little as possible. Sulfona- 
mide therapy was employed as an 
adjuvant. 

Glaser and Shafer 22 report their ex- 
periences in 1 1 1 cases of depressed frac- 
ture of the skull in a series of 1 500 cases 
of head injury under observation over 
a period of time varying from one to 
fourteen years. They conclude from their 
series of cases that the following prin- 
ciples should be carried out in the treat- 
ment of depressed skull fracture: (1) 
Avoid elevation of simple and compound 
rounded, nonspiculated depressions con- 
fined to silent areas of the brain. (2) 
Avoid elevation of simple and compound 
fractures, if not over the motor area, in 
which a large segment of bone is sepa- 
rated but hinged at one side, and in 
which, as is usual in fractures of this 
type, the depth of the depression is not 
great. (3) Elevate simple and com- 
pound rounded depressions over the 
motor area. (4) Elevate the fragment 
in all cases of spiculated fractures. (5) 
Elevate in all cases where uncertainty 
exists as to whether spiculation is pres- 
ent. The force of the blow struck, and 
not the existence of a simple rounded 
depressed area of bone, is responsible for 
the underlying brain damage. In those 
cases wherein .extensive brain damage 
has occurred, early elevation will not 
prevent sequelae. In this series of 111 
cases, complete recovery occurred in 
45 patients (40.5 per cent) ; partial per- 
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manent disability in 30 patients (27.0 
per cent) ; total permanent disability in 
22 patients (19.8 per cent) ; fatality in 
14 cases (12.6 per cent). If the patient 
does not return to work within four 
months, the probability of some type of 
permanent disability is very great. Ap- 
proximately 85 per cent of those with 
momentary or no unconsciousness recov- 
ered without disability. Meller, 23 in his 
study of 1280 cases of brain trauma 
necropsied at the University of Minne- 
sota, reports the following facts concern- 
ing his study : In general, the location 
of the skull fracture has very little effect 
upon the nature of brain pathology re- 
sulting. Cerebral lacerations are some- 
what more common with the combined 
base and vertex involvement than with 
other fracture locations. The age of the 
patient does not influence the type of 
brain lesion resulting from the trauma. 
The type of brain injury has relatively 
little correlation with the survival time 
of the patient. Occasionally, cases of 
intraventricular hemorrhage will show 
relatively long survival time. 

Closed Head Injury 

Cerebral Hematoma — The origin of 
excessive subdural fluid accumulations 
have been designated by some as sub- 
dural hygroma. Wycis 24 reviews the 
literature on subdural hygromas. As 
regards symptomatology in these cases, 
a history of injury (direct or blast) is 
usually available. There follows a period 
of unconsciousness which may vary from 
minutes to weeks. The cases associated 
with blast concussion may show only an 
initial state of “daze” which may pro- 
gress to confusion. Headache is the most 
frequent symptom. Dizziness is another 
frequent complaint. Other symptoms 
may vary from nervousness and irrita- 
bility, confusion, aphasia, or hemiplegia to 


semicoma and stupor. Occasionally one 
may see the classical triad of headache, 
vomiting, and papilledema, thus mimick- 
ing the brain tumor. The author sug- 
gests that bilateral trephination of the 
skull is the surgical procedure of choice. 
Rowbotham and Ogilvie 25 report two 
cases of chronic cerebral hematoma 
which were operated upon. Recovery 
followed and both patients regained 
health. They feel that the operation is 
a successful venture in the therapy of 
cerebral hemorrhage, especially when 
the hemorrhage is secondary to a rup- 
ture of a congenital aneurysm. They 
chose to operate at the stage of chronic 
subdural hematoma and not at the stage 
of acute cerebral hemorrhage. They state 
that in those cases of hemiplegia follow- 
ing subarachnoid hemorrhage it is also 
wise to operate even when there is no 
secondary rise in intracranial pressure. 
The authors caution that surgery has 
little to offer in ordinary apoplexy, or, 
in fact, in the early stages of cerebral 
hemorrhage due to any cause. Hamby 26 
points out that while the more common 
types of intracranial hemorrhage are 
well known, spontaneous, limited, re- 
movable intracerebral hematomas are 
less familiar. He reports sixteen cases 
of gross intracerebral hematomas that 
were drained. There were fourteen re- 
coveries and two deaths. Cases due to 
cranial injury or skull fracture were not 
included in his series. Seven of the cases 
were associated with cerebral arterial 
disease. One case was proven and three 
were suspected to be due to ruptured 
aneurysms of the major blood vessels. 
One case was of delayed posttraumatic 
intracerebral hemorrhage. Kennedy 27 
presents the following classification of 
his conception of the clinical entities 
which should be included under the 
heading of closed head injuries: 
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1. Concussion with impairment or 
loss of consciousness lasting from 
several seconds to a few minutes. 

2. Contusion : 

(a) simple or minor with or with- 
out loss of consciousness 

(b) moderate, mostly with loss of 
consciousness 

(c) severe, with loss of conscious- 
ness 

(1) localized with bruise or 
laceration 

(2) generalized with lacera- 
tions or intracranial hem- 
orrhages with signs of 
increased intracranial 
pressure (ocular, lumbar 
pressure, edema) 

(3) acute cerebral shock. 

3. Hemorrhagic effusions (including 
organized hematomas and hy- 
groma) : 

(a) intracerebral 

(b) epi- (or extra-) dural 

(c) subdural: 

(1) acute 

(2) chronic 

He reviews in a comprehensive fash- 
ion the entire field covered by this classi- 
fication. Denny-Brown 28 reviews the 
disability arising from closed head in- 
jury based on a series of 200 cases. 
Few of the injuries were of great sever- 
ity, consisting chiefly of various degrees 
of scalp injuries and loss of conscious- 
ness. Twenty-seven patients had post- 
traumatic amnesia lasting over twelve 
hours, twenty-two over two days, eight 
over seven days. Eighteen cases had 
clear evidence of fracture of the skull. 
A total of 110 patients (55 per cent) 
complained of symptoms in convales- 
cence. The symptoms were directly refer- 
able to structural physical disorders in 
16 patients, to headache in 81, dizziness 
in 46, and mental symptoms in 70. 


These symptoms were frequently asso- 
ciated, but each could occur alone. The 
association of headache, dizziness, and 
psychiatric symptoms (“postconcussion 
syndrome”) occurred in thirty patients. 
Absence from full occupation occurred 
in 40 patients by reason of other injuries 
or unrelated causes. In the remaining 
170 patients, 42 returned within one 
week after injury, 71 within one month, 
23 in the second month, 20 between the 
third and fifth months, 9 between six and 
nine months, and 5 nine months or more 
after injury. Such disability had variable 
relationship to the various posttrau- 
matic symptoms. Psychiatric symptoms 
had the highest correlation with pro- 
longed disability. Factors of bad prog- 
nostic significance in relation to return 
to occupation within two months of the 
injury, and within six months of the 
injury, were analyzed. In each case, fea- 
tures indicative of severity of injury 
( prolonged disorientation, abnormal neu- 
rologic signs, blood in the spinal fluid, 
electroencephalographic abnormality ) and 
those indicative of psychologic stress 
(initial excitement or apathy, occupa- 
tional worries, anxiety over compensa- 
tion) were intermingled. The symptoms 
associated with prolonged disability were 
predominantly mental symptoms related 
to anxiety. Even after severe injuries, 
cranial nerve paralysis, dizziness and 
headache, and personality change ac- 
counted for a minor part of the disabil- 
ity. Intellectual disorder played no sig- 
nificant part. The environmental factors 
of the injury were in total effect more 
important in accounting for disability 
than were the factors indicative of sever- 
ity of injury. Neither can be neglected 
in the assessment of prognosis. The 
extensive association between head in- 
jury and psychiatric factors indicates 
possibilities for lessening disability by 
psychiatric treatment. Adler, 29 in a sta- 
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tistical analysis of 200 cases, studied the 
mental symptoms following head injury. 
She found that posttraumatic mental 
symptoms developed in 31.5 per cent of 
these cases. Of the patients with post- 
traumatic mental symptoms, the largest 
group, 48 patients, had posttraumatic 
anxiety states. In all but one of these 
48 patients, the issue was complicated 
by environmental difficulties such as 
occupation, litigation, and other factors. 
Mental symptoms, particularly symp- 
toms of anxiety, are, with headaches 
and dizziness, the commonest symptoms 
in convalescence. They are also the 
most common symptoms relating to dis- 
ability and are undoubtedly the major 
cause of disability in particularly pro- 
longed disability. Ecker and Anthony 30 
describe the basis for a few ophthalmic 
syndromes associated with closed head 
injuries. They show that the fixed di- 
lated pupil of Hutchinson is an infalli- 
ble sign of raised intracranial pressure. 
It is usually due to a laterally placed 
intracranial lesion of the same side, 
which most often is in the temporal but 
may be in the frontal or parietal lobe. 
The pupillary change is caused by her- 
niation of the medial part of the temporal 
lobe into the tentorial notch, the so- 
called tentorial pressure cone. This her- 
niated portion of temporal lobe is said 
to pinch the ipsilateral oculomotor nerve 
but is more likely to act by displacing 
and rotating the midbrain in such a way 
as to exert traction on the nerve. Bilat- 
erally dilated fixed -pupils soon after a 
head injury indicate a bad but not hope- 
less prognosis. If they are associated 
with neurogenic hyperthermia, rapid 
pulse, and quickly rising rectal tempera- 
ture, with a cold skin and decerebrate 
rigidity, there is damage to the midbrain. 
The prompt intravenous administration 
of plasma and deliberate cooling of the 
skin may result in dramatic improve- 


ment. Argyll-Robertson pupils may re- 
sult from head injury. The lesion in 
these cases may be either in the central 
nervous system itself or in the peripheral 
efferent pathway to the pupil. 

Nerve Injuries 

The repair of nerve injuries continues 
to be an important problem for neuro- 
surgical investigation. Spurling 31 and 
his associates report failure with the use 
of whole, fresh, homogenous nerve grafts 
in man. There was no clinical evidence 
of nerve regeneration after an appro- 
priate time interval had elapsed follow- 
ing transplantation of the neural tissue. 
One of the main points of difference 
between successful animal homografts 
and human failure may lie in the girth 
of the engrafted tissue. Singer 32 de- 
scribes a method of uniting nerve stumps 
without the use of thread sutures. The 
technic, designated as the fibrin adhe- 
sive method, involves the use of a thin 
smooth film of fibrin prepared from 
products of fractionation of human blood 
plasma. The film is impregnated with 
thrombin, surfaced with fibrinogen and 
then applied to the opposed nerve stumps 
by one of several methods. The fibrino- 
gen as it clots binds the film to the sur- 
face of the nerve and then serves to 
transmit the stress of retraction of the 
stumps to the film. In addition to main- 
taining apposition of the stumps, the 
film serves as an envelope enclosing the 
nerve stumps and nerve wound in a con- 
tinuous channel. The fibrin adhesive 
method of nerve splicing has the advan- 
tages of simplicity of application and of 
introducing no extraneous materials or 
obstacles to growth into the nerve trunks 
themselves or between the stumps. The 
film is transparent and consequently 
allows for continued observation of the 
nerve stumps throughout the operation. 
Spurling 33 reviews the management of 
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peripheral nerve injuries in the Euro- 
pean theater of operations. He pays 
particular attention in this study to the 
question of early nerve surgery. The 
essential factors of the program em- 
ployed were: (1) Debridement and de- 
layed primary closure of the wound, 
with approximation or anchoring of the 
severed nerve ends if they were visual- 
ized at the first operation ; (2) suture 
of the divided nerve within twenty-one 
to ninety days after wounding, but pref- 
erably between twenty-one and twenty- 
eight days, when the least technical diffi- 
culties and the best end results can be 
expected; (3) a judicious use of immo- 
bilization during transportation and after 
neurorrhaphy, preferably by removable 
splints; (4) preoperative and postoper- 
ative physical therapy. In many of the 
simpler cases in this series operations 
were performed under local procaine in- 
filtration analgesia. Operations on the 
sciatic nerve were usually performed 
under spinal analgesia. All brachial 
plexus injuries and many combined in- 
juries of the upper arm were handled 
under intratracheal ether anesthesia. 
Every surgeon who participated in the 
peripheral nerve injury program was 
instructed in the following generally 
accepted technical principles of nerve 
repair: (1) That the nerve ends must 
be accurately trimmed until essentially 
normal tubules were visible; (2) that 
the divided ends must be approximated 
with the greatest care by interrupted 
epineural sutures: (3) that the suture 
line must be perfectly free from tension ; 
(4) that hemostasis must be rigid. The 
use of a through-and-through suture 
(sling suture) was optional. The suture 
material recommended was fine tantalum 
wire swedged on an atraumatic needle. 
A small cuff about the suture line was 
used in almost all the cases handled in 
the European theater of operations. 


Usually it was of rolled tantalum foil. 
Casts for the correction of deformities 
due to nerve injuries were prohibited, 
removable splints being preferred. Physi- 
cal therapy utilized was daily galvanic 
stimulation for the denervated muscles 
beginning with fifteen brisk contractions 
daily and progressing gradually to thirty 
contractions. Other measures include 
massage, active and passive motion, and 
the use of dry and moist heat as indi- 
cated. Norcross 34 reports on the use of 
penicillin therapy in the early repair 
of neural wounds. He concludes tha f 
with prophylactic or suppressive peni- 
cillin therapy, surgical treatment can be 
carried out for neural wounds in the 
face of infection much earlier than has 
heretofore been deemed advisable. He 
reports twelve such cases. All wounds 
healed by first intention without com- 
plication. To patients with infected 
wounds, penicillin was given for four 
days before and for ten or more days 
after operation in doses of 20,000 units 
every three hours. Local instillation of 
penicillin solution was used in two cases, 
while in most of the others the wound 
was dusted with sulfanilamide before 
closure. Gurdjian and Smathers 35 re- 
port their experiences in the treatment 
of peripheral nerve injuries after frac- 
tures. The fifty- three nerve injuries for 
which they performed operations in- 
cluded thirty-two radial, nine ulnar, 
three median, eight peroneal, and one 
sciatic nerve. Early exploration in cases 
of nerve lesions associated with fracture 
of long bones is justifiable after complete 
study of the history, physical findings, 
and x-ray films. If, from an orthopedic 
standpoint, open reduction is the proce- 
dure of choice, the involved nerve can be 
explored at the same time. Early ex- 
ploration in ulnar nerve palsy associated 
with fracture of the medial condyle of 
the humerus is preferable. Anterior 
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transposition of the nerve may then be 
carried out. Early exploration of pri- 
mary peroneal palsy is desirable in in- 
juries of the knee joint with fracture of 
the upper end of the fibula. In fractures 
of the middle third of the humerus com- 
plicated by radial palsy, exploration in 
eight to ten weeks is justifiable if there 
are no evidences of returning function. 
In compound fractures associated with 
nerve lesions early repair is feasible, 
particularly with present-day chemo- 
therapeutic measures. A nerve should 
be explored if there is no evidence of 
regeneration three to four months after 
a fracture of the neighboring bone. 

It has been shown by Richter and 
his associates that measurement of the 
electrical resistance of the skin provides 
an accurate and objective means of diag- 
nosis in peripheral nerve injuries. Areas 
of high resistance may be mapped out 
by a small exploratory electrode held 
in the hand with the reference electrode 
attached to the ear lobe that has been 
punctured with a pin prick to eliminate 
its skin resistance. These areas of high 
resistance represent skin that has lost 
its sympathetic nerve supply. They can 
be outlined with a high degree of accu- 
racy and usually correspond closely to 
the area accurately mapped as analgesic 
or anesthetic, and may be related only 
to an area of hypesthesia. The high 
skin resistance is due principally to the 
inactivity of the sweat glands in a de- 
nervated area. The instrument devised 
for this test has been called a dermohm- 
meter. Jasper 36 has made certain changes 
in the original instrument which he con- 
siders to be an improvement in the 
dermohmmeter’s clinical use. Jasper and 
Robb 37 report on their studies ,of elec- 
trical skin resistance in peripheral nerve 
lesions with the use of the dermohm- 
meter. They conclude that denervated 
skin shows a marked increase of elec- 


trical resistance a few minutes following 
nerve section and remains at a relatively 
high level until neurotization takes place. 
It can be demonstrated more clearly 
when the sweat glands of surrounding 
areas are active. They are of the opinion 
that Richter’s skin resistance method is 
an objective, practical, and precise test 
for the diagnosis of peripheral nerve 
injuries involving the sympathetic sup- 
ply to the skin. The new dermohmmeter 
has made possible the testing of more 
patients without artificial diaphoresis. 
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Penicillin Therapy in Acute 
Osteomyelitis 

Thirty-four cases of acute osteomyeli- 
tis were treated with penicillin. Solutions 
of sodium salt of penicillin, in sterile 
physiological saline with a concentration 
of 5000 units per cc. were used in all 
but one case. The solution was admin- 
istered by continuous intravenous drip 
and interrupted intravenous and intra- 
muscular injection. The diagnosis was 
made early and the penicillin treatment 
was instituted apparently without surgi- 
cal drainage. Both general and local in- 
fections were brought under control so 
thoroughly that a minimal amount of 
bony damage resulted. Moderate delay 
in diagnosis and treatment increased the 
extent of bony damage but the infec- 
tion was nevertheless quickly arrested 
with the aid of drainage and without 
sequestration. Small localized abscesses 
were treated by aspiration and followed 
by an injection of solution of penicillin. 
Prompt surgical drainage was required 
in large abscesses. After the onset of 
penicillin therapy, a period of thirty-six 
©r more hours usually occurred before 
the beginning of clinical improvement, 
even in the early cases. Occasionally 
cases of acute osteomyelitis were seen 


which were so fulminating that they 
would not survive the forty-eight hours 
or more necessary for the full effect of 
the penicillin. These were subjected 
promptly to the surgical procedure indi- 
cated. 

Penicillin is a powerful antibiotic 
agent in the treatment of acute osteo- 
myelitis. Fig. 1 illustrates the radiologic 
changes noted at the beginning and the 
end of the osteomyelitic attack following 
the penicillin therapy (comparatively 
mild case) . Fig. 2 shows repeated radio- 
graphs chronologically arranged and 
demonstrates the rather remarkable re- 
covery of a case of osteomyelitis of the 
humerus, given penicillin therapy. Fig. 3 
consists of two photographs illustrating 
the marked change in the clinical picture 
before and after penicillin therapy. 1 

Treatment of Spondylolisthesis 

Dandy, 2 in searching for a simple and 
effective means of producing spine fu- 
sion in spondylolisthesis, experimented 
with the removal of the intervertebral 
disk between the affected vertebrae, 
hoping to get an intervertebral fusion. 
His observations from a series of pa- 
tients upon whom this operation was 
performed led to “unexpected conclu- 




November 18, December 1, December 13, February 11, May 5, August 25, 

1943 1943 1943 1944 1944 1944 

Fig. 1 — M T. Case 5. (Altemeier, W. A. and Helmsworth, J. A. : 

Surg , Gynec. & Obst. 81 . 138 (Aug.) 1945.) 



March 31, April 8, April 12, April 18, April 27, Tune 22, 

1944 1944 1944 1944 1944 1944 

Fig. 2 — R. S. Case 21. (Altemeier, W. A. and Helmsworth, J. A.: 

Surg., Gynec. & Obst. 81 : 138 (Aug.) 1945.) 
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sions.” First of all, the spondylolisthesis 
is usually responsible for only a part and 
at times none of the symptoms ; secondly, 
in most instances, it is not the spondylo- 
listhesis or even the disk that is at the 
site of the spondylolisthesis that causes 
the symptoms, but rather another disk 
or disks above or below the area ; thirdly, 
that the cure usually depends upon the 
removal of the other disks or disk than 


Spontaneous Bilateral Fracture of 
the Neck of the Femur Following 
Irradiation 

Baensch in 1927, Ewing in 1926, 
Baker and Hight in 1941, and others 
have reported cases of irradiation frac- 
ture. Heyman 3 presents a rather typical 
case of spontaneous fracture of the neck 
of the femur (bilateral) following pro- 
longed irradiation. A fracture of one hip 



Fig. 3 — R. P. Case 27. Diagnosis : Acute hematogenous osteomyelitis of left humerus. The 
ap-pearance of the patient at the start of penicillin therapy and two weeks later. (Altemeier, W. A. 
and Helmsworth, J. A.: Surg., Gynec. & Obst. 81 • 138 (Aug.) 1945.) 


the one at the site of the spondylolisthe- 
sis. This, too, must be extirpated. 

Unless Dandy’s article is read very 
carefully one is apt to conclude that he 
is ignoring the congenital defect in the 
bony neural arch. He does not, but em- 
phasizes an extremely important fact, 
namely, that pain in spondylolisthesis 
may be caused, in fact, usually is caused, 
by intervertebral disk derangements 
rather than the congenital defect in 
the inferior articulating (zgyapophysial) 
process. 


occurred fourteen months after comple- 
tion of irradiation and the other hip at 
eighteen months. Pain was present in 
each hip at least four weeks before the 
roentgenographic changes were demon- 
strable. The author calls attention to 
the similarity between the irradiation 
fracture and the March insufficiency or 
so-called exhaustion fracture observed 
so frequently during World War II. In- 
ternal fixation with the Smith- Petersen 
nail has apparently brought about solid 
union at the fracture sites. Subsequent 
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arthritic changes due to irradiation must 
be looked for. 

The importance of this presentation 
lies in the fact that irradiation fractures 
are probably going to increase in num- 



Fig. 4 — An area of disintegrating cartilage 
excised from the articular surface of the 
patella, and four smooth rounded cartilaginous 
loose bodies which had become detached from 
the degenerated area and were removed from 
the knee joint at the time of operation. They 
contained no calcium and therefore were not 
demonstrable by roentgenogram. (Case 1.) 
(Cave, E. F., Rowe, C. R. and Yee, L. B. K. : 
Surg., Gynec. & Obst. 81 : 446 (Oct.) 1945.) 

ber with the more extensive use of ir- 
radiation therapy. Even though the more 
important bones and joints may be 
walled off, spontaneous fractures might 
easily occur in such bones as the pelvis, 
spine, etc. The response to internal 
fixation should be emphasized. Appar- 
ently these fractures heal, provided they 
are given the same consideration as 
ordinary fracture. To this irradiation 
complication may be added another and 
very important one, namely, irradiation 
sarcoma. (See article by Hatcher 17 in- 
cluded in this review, p. 792.) 


Chondromalacia of the Patella 

The purpose of the paper is to call 
attention to what the author 4 believes 
to be a common cause of internal de- 
rangement of the knee in adolescents 
and young adults. Chondromalacia of 
the patella may be suspected by local 
tenderness under the patella elicited by 
sliding the patella from side to side, by 
percussion on the patella or pressing on 
it vigorously. (See Fouche’s sign de- 
scribed by duToit and Enslin in the 
present review under the title "Analysis 
of One Hundred Consecutive Arthroto- 



Fig. 5 — Knee joint opened through a me- 
dian parapatellar incision. Articular surface 
of patella turned upward, demonstrating exten- 
sive area of chondromalacia in the central 
portion. There was thinning of the cartilage 
over the inner aspect of the medial femoral 
oondyle. The synovia was markedly thick- 
ened and congested. Roentgenograms were 
entirely normal. (Cave, E. F., Rowe, C. R. 
and Yee, L. B. K. : Surg,, Gynec. & Obst. 81 : 
446 (Oct.) 1945.) 

mies for Traumatic Internal Derange- 
ment of the Knee Joint.”) Eleven cases 
were reported. The patients were re- 
turned to full military duty, three to 
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limited service duty. Two of the cases 
were returned to the United States be- 
cause of chronic synovitis of the knee. 
Treatment consisted of either a patella- 
plasty — horizontal resection of the dorsal 
two thirds of the patella with interposi- 
tion of a flat of fat between the remain- 
ing patella and the condyles, or complete 
removal of the patella. Figs. 4 and 5 are 
illustrative of the pathology encountered 
at the time of the operation. 


tension needed to push home the pis- 
ton). A collodion dressing is applied 
and a crepe bandage is used to compress 
the suprapatellar pouch and increase the 
amount of air in the joint. With the 
patient lying on his side, the line of the 
knee joint is marked under the fluoro- 
scope in order to make sure that the 
beam (x-ray) passes exactly along the 
joint line. The articular surfaces are 
separated on the side of the suspected 



Fig. 6. Fig. 7 . 

Fig. 6 — Left, low power : Section of cartilage from area of chondromalacia. Note the prolifera- 
tion of cartilage cells, particularly at the surface, and the disruption of the usual architecture. 
(Case 1.) (Cave, E. F., Rowe, C. R. and Yee, L. B. K. : Surg., Gynec. & Obst. 81 : 446 (Oct.) 1945.) 

Fig. 7 — Right, high power : The same field showing the pyknotic hyperplastic cartilage cells. 
(Case 1.) (Cave, E. F., Rowe, C. R. and Yee, L. B. K. : Surg., Gynec. & Obst. 81 : 446 (Oct.) 1945.) 


Air Arthrography in the Diagnosis 
of Torn Semilunar Cartilage 

Herzog 5 advocates air arthrography 
in the study of internal derangement of 
the knee. The method is as follows: 
“A No. 20 needle is inserted in the pre- 
patellar pouch after the injection of a 
little novocaine. Any effusion should be 
aspirated. Air, filtered through several 
layers of gauze, is injected with a 20-cc. 
syringe fitted with a three-way tap. The 
quantities used vary between 60 and 
20 cc. (it is best to be guided by the 
distention produced and the amount of 


cartilage by abducting or adducting the 
tibia on the femur, employing a sandbag 
as a fulcrum. For instance, if the inter- 
nal meniscus is suspected, the tibia is 
adducted on the femur and if the exter- 
nal meniscus is suspected it is abducted. 
With the tube horizontal and the central 
beam passing through the knee tangen- 
tially, three views (Fig. 8) are taken of 
the suspected cartilage. If other joint 
lesions are suspected, the usual three 
views of the whole knee joint is taken, 
AP, lateral and intercondylar-. Films 
showing the retropatellar space will dis- 
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close chondromalacia patellae if they are 
present. 

Air arthrography was employed in 
twelve cases. Eight of these cases had 
tom internal menisci. Four cases were 
normal. Operation or subsequent his- 
tory confirmed the above findings. 


PO 

AO AP 

Fig, 8 — Showing the direction of the radio- 
grams taken through the knee joint, AP = 
anteroposterior view, PO = posterior oblique, 
AO = anterior oblique. (Herzog, E. G. : 
Lancet 2: 5 (July 7) 1945.) 

Air arthrography has had its high and 
low peaks in the diagnostic armamenta- 
rium. The high percentage of success 
in Herzog’s group plus the very wide 
usage of air in myelography should 
revive its usage. 

Sagittal Cleft (Butterfly) Vertebra 

The authors 6 call attention to a con- 
genital division of the vertebra (vertical 
split separating the bodies into two lat- 
eral halves) first described by von Roki- 
tansky in 1844 (quoted from Fischer 
and Vandemark)/ Fig. 9 is illustrative 
of the variations in the sagittal cleft. 
Two cases were encountered in the 
service, one a so-called butterfly third 
lumbar vertebra and the second a butter- 
fly second thoracic vertebra (Figs. 10 A, 
10 B, 10C, 10D). 

The authors’ very efficient summary 
brings out very important facts pertain- 
ing to this anomaly. 

“The reported cases of sagittal cleft 
vertebra are too few to permit a final 
clinical evaluation of the condition. It 
is evident, however, that from an ortho- 



pedic standpoint, the cases fall into two 
principal groups, the symptomatic and 
the asymptomatic. The symptomatic 
group is usually characterized clin- 
ically by the presence of mild, moderate, 
or severe local deformity occasionally 
followed by pain, and roentgenograph- 
ically by anterior compression of the 
vertebral body halves, and less fre- 
quently by inequality of the two verte- 
bral halves or their lateral displace- 
ment. In these cases, the sagittal cleft 
roentgenographically distinguishes the 
anomaly from unreduced vertebral body 
fractures with anterior or lateral compres- 



C 


D 



Fig. 9 — Variations in the sagittal cleft which * 
may be : A , Wide ; B, bridged by small bony 
strands ; C t crossed by a bony bridge ; or D, 
narrow. Further variations in the butterfly 
appearance result from inequality of the ver- 
tebral halves or their lateral displacement. 
(Fischer, F. J. and Vandemark, R. E. : J. Bone 
& Joint Surg. 27 : 695 (Oct.) 1945.) 


sion and lateral displacement. Clinically, 
the symptomatology may resemble that 
seen in old unreduced fractures of the 
vertebral body. Certain asymptomatic 
cases are characterized clinically by the 
absence of deformity. Roentgenograph- 




Fig. 10 — A , Roentgenogram showing the body of the third lumbar vertebra divided into two 
unequal halves. B, Lateral view. The wedging anteriorly of the third lumbar vertebra simulates a 
compression fracture. C, Right oblique view. D, Left oblique view. (Fischer, F. J. and Vande- 
mark, R. E. : J. Bone & Joint Surg. 27*. 695 (Oct.) 1945.) 
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ically, they show division, not always 
complete, of the vertebral body into two 
equal halves without anterior compres- 
sion or lateral displacement. It seems 
unnecessary to discuss in detail the 
embryological and pathological aspects 
of this anomaly, which have been thor- 
oughly reviewed so recently by Ehren- 
haft (1943).” 


Retardation of Bone Growth by a 
Wire Loop 

The author 7 has offered a method by 
which a wire loop was passed around 
the epiphyseal cartilaginous plate in the 
frontal plane (see Figs. 11 A and 11R). 
Very definite arrest in growth occurred. 

The value of this contribution consists 
primarily in the fact that a temporary 


Fig. 11-A — Case 1. E. G. July 30, 1942. 
Anteroposterior view showing the wire as 
placed at the time of operation (March 27, 
1942), (Haas, S. L. : J. Bone & Joint Surg. 
27: 30 (Jan.) 1945.) 


Fig. 11-B — July 30, 1942. Lateral view. 

(Haas, S. L. : J. Bone & Joint Surg. 27 : 30 

(Jan.) 1945.) 

arrest of a rapidly growing bone could 
well be employed in the equalization of 
leg length in such bones as tibia, fibula, 
radius, and ulna. Phemister in 1933 pro- 
posed an epiphysiodesis for the equaliza- 
tion of leg length. This method consisted 
essentially of obliterating the epiphyseal 
plate or plates of the more rapidly 
growing side. The method has been 
very useful. Its principal drawback is 
the fact that accurate equalization is 
impossible. The good leg may be short- 
ened too much or not enough. Asym- 
metrical arrest may lead to bow leg, 
knock-knee, recorvadum and comparable 
deformities in the upper extremities. The 
procedure suggested by Haas is of value 
in that a temporary arrest may be em- 
ployed until the extremities are equal 
and then the growth again liberated. The 


774 


SURGERY 


growth rate by this method would ap- 
pear to be controllable. The number of 
cases are too few to justify a true eval- 
uation at this time. 

The Intervertebral Disk: Its 
Microscopic Anatomy and Pathology 

The authors s present a most valuable 
contribution concerning the pathologic 


13 A, 135, 14, 15, 16, 17^ 175, 18, 
and 19 are illustrative.) 

The summary given by the authors 
is excellent and is quoted in toto : 

u The pathological changes studied in this 
series include hypertrophic arthritis, nuclear 
expansions, ballooned disks, thinned disks, nu- 
clear herniations in the vertebrae (Schmorl 
bodies), anterior and posterior nuclear protru- 
sions, calcification of the nucleus pulposus, in- 



Fig. 12 — Intervertebral disk of a youth, aged twenty years, a, Section (X 3.75) showing 
nuclear expansion. Arrows indicate a Schmorl body, b } Roentgenogram. The arrow indicates a 
Schmorl body. (Coventry, M. B., Ghormley, R. K. and Kernohan, J. W. ; J. Bone & Joint Surg. 
27:460 (July) 1945.) 


cal changes in the intervertebral disk. 
The pathological changes consists of nu- 
clear expansion, ballooning, thinning, 
SchmorFs bodies, anterior nuclear pro- 
trusion, posterior nuclear protrusion, 
calcified nucleus pulposus, invasion by 
infection and invasion by malignancy. 
Table I gives the frequency of the patho- 
logical changes encountered in the eigiity- 
eight necropsy specimens. (Figs. 12, 


fections of the disk and invasion by malignant 
tumors. Nuclear expansions are for the most 
part physiological and not pathological ; whereas 
ballooned disks are found almost entirely in the 
disease entity known as senile osteoporosis of 
the spinal column. 

“There are two types of thinned disks : One 
in which the cartilaginous plate and annulus 
are intact, the thinning being due to desiccation 
and necrosis of the nucleus pulposus, and the 
other type in which the annulus is ruptured, 
or the cartilaginous plate contains many de- 
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Fig. 13-A — Ballooned intervertebral disk (X 3.5) of a man, aged sixty years, suffering from 
osteoporosis. (Coventry, M. B., Ghormley, R. K. and Kernohan, J. W. : J. Bone & Joint Surg. 
27 : 460 (July) 1945.) 



Fig. 13-B — Roentgenogram of the intervertebral disk shown in Fig. 13-A. (Coventry, M. B, 
Ghormley, R. K. and Kernohan, J. W. : J. Bone & Joint Surg. 27 : 460 (July) 1945.) 
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Fig. 17-A — Schmorl body in a vertebra of a man, aged seventy-five, suffering from metastatic 
carcinoma. A , Break in cartilaginous plate. B, Protruded nuclear material (Schmorl body). C, 
Metastatic carcinoma (X 3.5). (Coventry, M. B., Ghormley, R. K. and Kernohan, J. W. : J. Bone 
& Joint Surg. 27 : 460 (July) 1945.) 
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Fig. 17-B — Roentgenogram of the vertebra shown in Fig. 17-A. The arrows indicate the 
affected vertebra. (Coventry, M. B., Ghormley, R. K. and Kernohan, J. W. : J. Bone & Joint 
Surg. 27 : 460 (July) 1945.) 




Fig. 18 — Calcified nucleus pulposus of a woman, aged seventy-one years, a, Section (X 4). The 
calcium salts have been dissolved during preparation of the section, leaving space, b. Roentgeno- 
gram. (Coventry, M. B., Ghormley, R. K. and Kernohan, J. W. : J. Bone & Joint Surg. 27 : 460 
(July) 1945.) 
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fects. Dehydration is essentially the cause of 
thinning in both types. 

“Intraspongy nuclear herniations or Schmorl 
bodies are for the most part asymptomatic. 
Anterior nuclear protrusions are rare and of 
little clinical interest, whereas posterior nu- 
clear protrusions are of great clinical impor- 
tance. Eight per cent of the specimens showed 
evidence of posterior nuclear protrusions. 



Fig. 19 — Vertebral osteomyelitis, involving 
an intervertebral disk of a man, aged sixty- 
five years. (Coventry, M. R., Ghormley, R. K. 
and Kernohan, J. W. : J. Bone & Joint Surg. 

27 : 460 (July) 1945.) 

“Calcification of the nucleus pulposus is a 
definite entity. However, it is of no clinical 
significance. 

“Infection of the disk, resulting in early de- 
struction of the annulus and nucleus, is recog- 
nized. The infection is usually blood-borne, 
and it may be primary or secondary to involve- 
ment of the vertebral body. The only example 
in this group was of infection of the disk, sec- 
ondary to involvement of the vertebra. 

“Invasion of the disk space by a malignant 
lesion is rarely found. Only one example was 
observed in this series, and in this case no real 
invasion of the cartilage was seen.” 

The work of Ghormley 8 is most highly 
commendable. This particular paper re- 
ports the third of a series of papers on 


TABLE I 

Incidence of Pathological Disks 


Number 

Pathological Changes of Cases 

Nuclear expansion 7 

Ballooning 5 

Thinning 9 

Intraspongy nuclear protrusions 
(Schmorl bodies) 

Microscopic 56 

( Gross 5 ) 

Anterior nuclear protrusions 1 

Posterior nuclear protrusions 7 

Calcified nucleus pulposus 1 

Invasion by infection 1 

Invasion by malignancy 1 

Total 88* 


* Routine necropsy specimens, 85 ; added cases, 3. 

(Coventry, M. B., Ghormley, R K and Kerno- 
han, J. W J. Bone & Joint Surg. 27 : 460 (July) 
1945.) 

the intervertebral disk presented by the 
authors. 

March Fractures 

The author 0 believes that a mild 
hypothyroid state may be the predis- 
posing systemic cause in patients who 
develop March fractures. Fifty cases- of 
March fractures were reviewed, of which 
forty-eight were studied from the stand- 
point of the basal metabolic rate. The 
average rate was — 10.72 per cent. The 
average pulse rate was 62. Treatment 
consisted of bed rest for a period of 
five days in twenty-four cases plus the 
administration of desiccated thyroid , 
0.06S gm. (1 grain), three times a day 
for nineteen days. A test to distinguish 
the acute swelling of the fresh fracture 
from the later swelling produced by 
callus is called the pinch test and is de- 
scribed. This consists briefly of pinching 
the skin over the March fracture area. 
If the skin and overlying soft parts are 
sensitive, then the fracture is sensitive. 
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If they are not sensitive, then the frac- 
ture is not a fresh one and the swelling 
is due to callus of a healing fracture. 

The possibility of hypothyroidism 
affording a pathological basis for the 
insufficiency in March fractures must 
be given serious consideration. It ranks 
among the most outstanding valuable 
contribution towards the solution of this 
mysterious fracture. 


tion of the fracture surfaces. Figs. 21 
and 22 are illustrative of the preparation 
and the function of the screw. Seven- 
teen cases were reviewed after a post- 
operative lapse of one to four years. 
The standard for a successful result was 
considered to be bony union with a 
minimum necrosis of the femoral head, 
good function, with a history of walking 
with comfort and freedom from pain. 



Fig. 20— The continuous traction screw. (Virgin, H„ Jr. and MacAusland, W. R. : 
Ann. Surg. 122:59 (July) 1945.) 


Continuous Traction Screw for 
Fixation of Fractures of the Hip 

Virgin and MacAusland 10 present a 
continuous traction screw, Fig. 20. The 
appliance embodies a new feature con- 
sisting of a special spring arrangement 
that provides for take-up in the event of 
absorption about the fracture line in the 
hope of maintaining continuous apposi- 


Clinically, twelve of the seventeen cases 
obtained results embodying these re- 
quirements. 

The above represents another attempt 
to improve the results of internal fixa- 
tion. The principle of maintaining con- 
tact would appear sound, providing rigid 
fixation is not sacrificed because of the 
spring. Furthermore, it should be em- 
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phasized by the authors that the con- 
tinuous traction screw is not a substi- 
tute for a poor reduction. 

Treatment of Malunited Colles’ 
Fractures 

Speed and Knight 11 present a brief 
resume as well as illustrations of various 
procedures employed in the treatment of 


Group 1 — This group includes cases 
in which the deformity consists chiefly 
of a dorsal tilting of the distal articulat- 
ing surface of the radius associated with 
little or no radial shortening. The treat- 
ment consists of a simple osteotomy of 
the radius without internal fixation. 

Group 2 — The malunion consists of a 
broadening of the wrist due to radial 



Fig. 21 — Roentgenogram of a case in which there was no absorption of the femoral neck, and, 
hence, no expansion of the spring. (Virgin, H., Jr. and MacAusland, W. R. : Ann. Surg. 122 : 59 
(July) 1945.) 


malunited Colies’s fractures. The objec- 
tives of the surgical correction are to 
restore the normal anatomy as nearly as 
possible, improve the function of the part 
by compensatory procedures such as re- 
section of the distal end of the ulna, and 
improvement in the appearance of the 
wrist itself. They have divided the mal- 
united Colles’s fractures into six groups. 


shortening and associated prominence of 
the ulnar head. The operative proce- 
dure consists of an osteotomy of the 
malunited radius at the old fracture site 
and a resection of the oblique portion 
of the prominent ulnar head, employing 
this material as a graft to maintain the 
reduction of the fracture (Figs. 23 A 
and 23B). 
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Group 3 — Malunion is more severe Group 4 — In this group a heavy onlay 
and can be adequately corrected by graft fixed by two vitallium screws or 
either of the above procedures and in the dual bone graft were employed in 
such instances the use of a homogenous preference to the procedures used in 
or autogenous intermedullary bone peg group 3. (Figs. 25 A and 25 B.) 
is employed. (Figs. 24^4 and 243.) Group 5 — Malunion in which the de- 


?- 3 ' 1 v L T^ rs - J - c R " No - 4118 2- Mal- 
utirted Colles fracture, with good functional 
but_ poor cosmetic result. (Speed, J. S. and 
Knight, R. A. : J. Bone & Joint Surg. 27 : 361 
(July) 1945.) 


Fig. 23-B — Radial deformity corrected by 
ulnar graft, wedged into radial osteotomy site. 
Prominent portion of ulna was removed for 
cosmetic reasons and used as graft. (Speed, 
J. S. and Knight, R. A.: J. Bone & Joint 
Surg. 27 : 361 (July) 1945.) 
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Fig. 24-A— Mr. L. A. L., No. 57648. Un- 
stable compound Colles’ fracture, with delayed 
union in malposition. (Speed, J. S. and Knight, 
R. A. : J. Rone & Joint Surg. 27 : 361 (July) 
1945.) 



Fig. 24-B — Result one year after operation. 
Lower end of ulna was resected, permitting 
reduction of radial displacement ; homogenous 
bone peg was used for stability of radial frac- 
ture. Excellent functional result, with exosto- 
sis, but not synostosis, of ulna. (Speed, J. S. 
and Knight, R. A.: J. Bone & Joint Surg. 
27: 361 (July) 1945.) 





Fig. 25-A — Mr. D. R., No. 57966. Mal- 
union of oblique comminuted Colles* fracture, 
with radial shortening and ulnar prominence. 
Marked inferior radioulnar displacement. 
(Speed, J. S. and Knight, R. A.: J. Bone & 
Joint Surg. 27 : 361 (July) 1945.) 


Fig. 25-B — Result after step-cut osteotomy 
to gain radial length, and resection of lower 
end of ulna to correct discrepancy in length 
of radius and ulna. Resected portion of ulna 
was used as dorsal radial graft. (Speed, J. S. 
and Knight, R. A. : J. Bone & Joint Surg. 27 ; 
361 (July) 1945.) 
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Fig. 26-A— Mr. W. K., No. 40S40. Mal- 
united Colies’ fracture after failure of recon- 
structive procedure. (Speed, J. S, and Knight, 

R. A. : J. Bone & Joint Surg. 27 : 36S (July) 
1945.) 

fortuity is situated close to the articulat- 
ing surface, and here there is marked 
osteoporosis or severe comminution of 
the distal fragment. (Figs. 26 A and 
265.) An arthrodesis of the wrist is 
performed usually combined with a re- 
section of the distal end of the ulna. 

Group 6 — In cases of malunion in 
which the chief source of the disability 
is an inferior radioulnar traumatic ar- 
thritis. Resection of the distal end of 
the ulna alone will suffice. (Figs. 27/1 
and 275.) 

J 5* 

This presentation is of value in that 
it emphasizes the need for careful re- 
duction of the so-called Codes’ fracture. 
It also calls attention to the complica- 
tions associated with malunion and 
points out the numerous variations. A 
method of correction is clearly outlined 
in each instance. 


Fig. 26- B — Result six months after fusion 
of wrist. Function was much improved, de- 
spite insufficient resection of ulna. (Speed, 
J. S. and Knight, R. A. : J. Bone & Joint Surg 
27: 365 (July) 1945.) 


Fig. 27-A— Mr. O. R„ No. 59369. Old 
fracture of distal end of radius, with injury 
of inferior radioulnar articulation. There was 
severe disability, due to pain in radioulnar 
joint. (Speed, J. S. and Knight, R. A.: J. 
Bone & Joint Surg. 27 : 367 (July) 19450 


Fig. 27-B — Resection of distal end of ulna 
completely relieved pain and disability. (Speed, 
J. S. and Knight, R. A.: J. Bone & Joint 
Surg. 27:367 (July) 1945.) 
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Anterior Transposition of the 
Peroneal Nerve for Traction 
Paralysis 

Milch 12 calls attention to the peroneal 
palsy associated with excessive traction, 
occurring during the process of reduc- 
tion of a fracture of the tibia, or as a 


around the tibial head of the peroneus longus. 
But even more important than this is its rela- 
tionship to the fascia lata, which lies super- 
ficial to the peroneus longus muscle and takes 
a firm attachment to the fibular head at a point 
just above and slightly more lateral to the 
origin of the long head of the peroneus longus. 
Both the muscle and the fascial attachment act 



Fig. 28- A — Comminuted fracture with increased tibiofibular distance due to the increase in the 
width of the tibial condyles. (Milch, H. : J. Bone & Joint Surg. 27 : 608 (Oct.) 1945.) 


result of the traction, produced by the 
angulation or displacement of the frag- 
ments themselves (lateral strain). The 
author cites early observations by Platt, 
Watson-Jones, Highet, Holmes, and 
others. 

“The peroneal nerve winds around the neck 
of the fibula, making an almost right-angle turn 


as a fulcrum around which the nerve changes 
its course. Since the nerve is covered by the 
deep fascia, this kneelike change in direction 
acts as a fixed point against which traction may 
be exerted.” 

Varus strain at the knee with gradual 
onset, or acute, may produce evidence 
of peroneal nerve neurology. 
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In summary, the author states that 
excessive traction on the peroneal nerve 
with resulting paralysis may be elimi- 
nated by transplanting the nerve for- 
ward. This is usually accomplished by 
detaching the tibial head of the peroneal 
longus muscle. In case the transplant 


often than is generally appreciated. Due 
to the absence of crural pain or radio- 
logical changes, the resulting lesion is 
often mistaken for sacroiliac strain or 
fibrositis. The condition may be easily 
recognized by persistent and extreme 
lumbar spasm and a tight lumbar spine. 



Fig. 28-B Same as Fig. 28-A, after resection of the fibular head to accommodate the 
peroneal nerve. (Milch, H. : J. Bone & Joint Surg. 27 : 608 (Oct.) 1945.) 


is unsuccessful, resection of the fibular 
head is indicated. Figs. 28^4 and 28 B 
are illustrative of the possible causes and 
the cure of the stretch palsy. 

Damaged Intervertebral Disk 

The author 13 believes that interver- 
tebral disks suffer trauma far more 


(Figs. 29 and 30.) He rightfully points 
out that early diagnosis and treatment 
by immobilization should reduce consid- 
erably the incidence of sciatica. 

“Cases which escape diagnosis until 
after the onset of sciatic pain may be 
divided into two groups, depending on 
whether the annulus fibrosis is partially 
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Fig. 29 — Typical case of damaged intervertebral disk of two months’ duration, showing limitation 
of forward flexion. (Crisp, E. J. : Lancet 2:422 (Oct. 6) 1945.) 



t Tig. 30 — A “healed” disk : 
Patient is now free from pain, 
lesion (lower lumbar vertebra). 


Spine had been immobilized in plaster jacket nine months previously, 
and normal range of flexion has returned except at the site of the 
(Crisp, E. J.: Lancet 2: 422 (Oct. 6) 1945.) 



Fig. 31 — Typical lumbar kyphosis after 
damaged intervertebral disk, (Crisp, E T * 
2:422 (Oct 6) 1945.) 



Fig. 32-— Plaster jacket applied in a case of 
damaged intervertebral disc. (Crisp, E. L : 
Lancet 2 : 422 (Oct. 6) 1945.) 
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or completely ruptured. The former 
group may be recognized by the fixed 
lumbar lordosis and the latter by the 
fixed lumbar kyphosis. Both groups 
usually respond well to immobilization 
in a spinal jacket.” (Figs. 31 and 32.) 

Immediate Skin Grafting Following 
Injuries 

Through the use of skin grafting, 
many open wounds can be converted 
into closed wounds and thus primary 
healing obtained. Primary healing means 


between the graft and its bed; (4) im- 
proper or inadequate anchorage of the 
graft so as to allow movement during 
the healing period. A variety of injuries 
is described in some detail with meth- 
ods of graft best suited to each type. 14 

Para-articular Calification 
(Pelligrini-Stieda) in Affections 
of the Knee 

Nachlas and Olpp 15 point out an ex- 
tremely important point in this composi- 
tion. “The imposing name of Pelligrini- 




Fig. 33 — A, above, Wound of foi'earm in which the superficial structures have been torn away 
down to the muscle. B, below, After thorough surgical cleaning and debridement wound has been 
converted into a “closed wound” by means of a partial thickness graft. The graft is 0.018 inch 
and was taken from the thigh with a Padgett dermatome. Note the basting type of suture which is 
used to hold the graft in firm apposition with underlying tissues and which also allows escape of 
serum. All sutures are fine black silk. (King, M. K. : Surg., Gynec. & Obst. 81 : 75 (July) 1945.) 


a tremendous economic saving as well 
as decreased pain, improved function, 
and superior cosmetic results. 

To be successful, all dirty wounds 
must be surgically clean before grafting 
is attempted. Grafts must be placed and 
held in firm apposition with the under- 
lying tissue. The most common causes 
of failure in skin grafting are ( 1 ) infec- 
tion; (2) blood or serum pockets be- 
neath the graft; (3) inadequate contact 


Stieda disease is misleading. It implies 
that the one finding of calcification over 
the adductor tubercle is a disease com- 
plex. The stress that is given this par- 
ticular manifestation tends to detract 
from what is usually the significant part 
of the patient’s disease, namely, the 
arthritis of the knee joint.” 

Twenty cases were studied with cal- 
cification overlying the adductor tubercle 
of the femur. In no instance were there 
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Fig, 34 — Slicing wounds of the fingertips, covering immediately with a small thick graft. The 
graft is thick at the center, tapered at the edges, and is cut from the forearm with a scalpel. Sutures 
are of fine silk. (King, M. K. : Surg., Gynec. & Obst. 81 : 75 (July) 1945.) 



A B 


Fig 35 — A, left, Wound of the dorsum of hand leaving extensor tendons exposed. If the 
tendons are not covered, sloughing may be expected with crippling and deformity. A partial thickness 
graft will not give good function. B , right, After surgical cleansing and debridement, the hand 
has been placed in a pocket flap on the abdomen. The flap is thick and carries some fat. Note the 
anchor sutures to prevent movement of the hand. One end of the flap is divided in seven to ten days, 
the other in twelve to seventeen days. The abdominal defect is covered with a partial thickness 
graft. (King, M. K. : Surg., Gynec. & Obst. 81 : 77 (July) 1945.) 
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complaints regarding the knee because 
of the calcification. This convinces the 
authors that Pelligrini-Stieda disease, 
so called, is of little clinical importance 
other than to be recognized as a harm- 
less finding. In cases in which there 
was a complaint referable to the knee, it 
was found invariably to be due to some 
other cause, usually arthritis. Figs. 36 
and 37 consist of radiographs showing 
rather typical para-articular calcifications 
(Pelligrini-Stieda disease). 


frozen shoulder under anesthesis, the 
capsule is separated from the head much 
the same way that adhesive plaster can 
be torn away from the bare skin. Once 
this separation has occurred, motion in 
the joint is free.” 

The author suggests that the name 
'“adhesive capsulitis” be substituted for 
the commonly used expression “frozen 
shoulder.” His studies are based on ten 
live patients and sixty-three shoulders 
of thirty-six patients who died from 



Fig. 36. Fig. 37. 

Fig. 36 — Roentgenogram of right knee showing the extra-articular ossification overlapping 
the adductor tubercle. (Nachlas, I. W. and Olpp, J. L. : Surg., Gynec. & Obst. 81 : 207 (Aug.) 1945.) 

Fig. 37 — ^Roentgenograms showing calcified mass medial to area of adductor tubercle at some 
distance from the tibial collateral ligament and separated from cortex by radiolucent line. (Nachlas, 
I. W. and Olpp, J. L. ; Surg., Gynec. & Obst. 81 : 207 (Aug.) 1945.) 


Adhesive Capsulitis of the Shoulder 

The author 16 is of the impression that 
the so-called ' frozen shoulder is due to 
a thickening and contraction of the cap- 
sule of the shoulder joint, the latter be- 
coming adherent to the humeral head. A 
microscopic section confirms the pres- 
ence of reparative inflammatory changes 
in the capsule (Figs. 38, 39 A, and 395) . 
In some cases there are also similar 
changes in the wall of the subacromial 
bursa. “During manipulation of the 


various causes (autopsy studies). With 
one exception the x-ray findings of the 
ten patients selected for operation were 
entirely negative (exception — calcifica- 
tion in the short rotator cuff). All pa- 
tients had pain with limitation of motion 
on abduction, internal rotation, and ex- 
ternal rotation. Forward flexion and 
backward extension were painless and 
not limited. The adhesion of the capsule 
was found in all ten cases and the effects 
of the manipulation were observed at the 


ORTHOPEDIC SURGERY 


791 



Fig. 38 — Case 8. Photomicrograph (X 80) of capsule shows (a) degeneration of collagen of 
the subsynovia and ( b ) vascular dilatation and perivascular infiltration. (Neviaser, J. S.: J. Bone 
& Joint Surg. 27 : 211 (April) 1945.) 



Fig. 39-A — Case 9. Photomicrograph (X 80) shows ( a ) perivascular lymphocytic infiltration 
in the capsule. (Neviaser, J. S. : J. Bone & Joint Surg. 27: 211 (April) 1945.) 
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time of the operation. Routine cultures 
were negative. 

Neviaser’s work is worth while in that 
it again calls our attention to the pathol- 
ogy of the so-called stiff shoulder. The 
findings afford a better basis for manip- 
ulative therapy of the shoulder, which is 
one of the principal measures in the 
therapy of this very disabling and pain- 
ful condition. 


seventeen of which had developed bone 
sarcoma following heavy roentgenother- 
apy for tuberculous arthritis. Figs. 40 A, 
40B, and 40C are illustrative of one of 
the writer’s three cases. Fig. 405 shows 
an apparently healed benign chondro- 
blastoma of the tibia. The upper end 
of the fibula is surrounded by a mass of 
variable density which proved to be sar- 
coma at biopsy. Fig. 40C shows a large 



Fig. 39-B — Case 9. Photomicrograph (X 80) of another section of capsule showing (a) peri- 
vascular lymphocytic infiltration (Neviaser, J. S. : J. Bone & Joint Surg. 27 : 211 (April) 1945.) 


Development of Sarcoma in Bone 
Subjected to Roentgen or Radium 
Irradiation 

The author 17 presents three patients 
in whom irradiation appears to be re- 
sponsible for the development of bone 
sarcoma. In each case the tumor arose 
in normal bone which had been in the 
field of irradiation directed toward an 
independent lesion. In addition to the 
above three cases, twenty-one additional 
cases were collected from the literature, 


metastatic tumor mass in the hilum of 
the right lung, ten months after thigh 
amputation. Hatcher’s presentation is of 
tremendous value in that it calls atten- 
tion to the danger of prolonged roent- 
genotherapy and radium therapy. 

Delayed Primary Closure of Wounds 
With Compound Fractures 

The authors 18 present a review of 
2393 closures of wounds in compound 
fractures with 93 per cent healed. Their 
recommendations are as follows: Early 




Fig. 40-B — Roentgenograms four years after last roentgen exposure show : irregular sclerosis 
at site of original epiphyseal tumor of tibia ; partial destruction and replacement of the proximal 
end of fibula by mass of variable density. (Hatcher, C. H. : J. Bone & Joint Surg. 27 : 179 (April) 
1945.) 
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and adequate surgical debridement of the 
wound ; transfusions ; high calorie and 
vitamin diet as an aid to general sys- 
temic improvement. Most of the wounds 
referred to were closed between the 
eighth and thirteenth days. 

The importance of this article lies in 
the fact that compound fractures in 
civilian life should be given equally 



Fig, 4D-C — Roentgenogram of chest ten 
months after thigh amputation shows meta- 
static tumor mass near the hilum of right 
lung. (Hatcher, C. H. : J. Rone & Joint Surg. 

27 : 179 (April) 1945.) 

serious consideration. Thorough debride- 
ment, immobilization, ' and secondary 
primary closure at the earliest possible 
moment seem justified. The general 
condition of the patient must not be lost 
sight of and any difficulty should be sup- 
plemented by adequate chemotherapy, 
diet, transfusions, etc. 

Congenital Stricture of the Spinal 
Canal 

The author 19 is of the impression, in 
fact, reasonably sure, that congenital 
stricture or narrowing of the spinal canal 
is responsible for many cases of enure- 
sis, club foot, and spastic and flaccid 
paralysis, leading to abnormalities of gait 
and contractures. “The narrowing of the 
bony canal compresses the cord, and, by 


the law of Delpech, prevents it from nor- 
mal development. It is also probable 
that there are congenital strictures of 
the intervertebral foramina which cause 
pressure against the nerve- roots. These 
lesions, unlike those in later life, do not 
cause pain, since they develop very 
slowly and tend to inhibit growth of the 
nerve, whereas the inflammatory con- 
strictions of later life cause sudden 
pressure against a fully developed nerve, 
and are, therefore, painful.” 

The author lists the following forms of 
congenital stricture of the spinal canal: 

“1. A narrowing of the canal, forming 
a ringlike constriction of the cord at one 
or more levels. This variety is usually 
found in cases of enuresis, and is readily 
cured by laminectomy. Relief comes 
within a few hours of operation. 

“2. More extensive strictures, involv- 
ing an entire region of the canal. This 
type is usually associated with spastic 
paralysis similar to that seen in Little’s 
disease. 

“3. A localized stricture, causing 
compression of the spine and paralysis 
of certain groups of muscles. This is 
the type responsible for club foot. 

“4. Atypical cases, causing a cleft 
either in the cord alone or in both cord 
and dura mater.” 

Spina bifida occulta, according to the 
author, is almost invariably associated 
with the narrowing of the canal, “in 
fact, 56 per cent of the cases of urinary 
calculi in Turkey, which were caused by 
a long-continued cystitis, were due to 
stricture of the spinal canal” associated 
with spina bifida occulta. Figs. 41M, 
412?, 42C, 42 D, 42 E, and 42F are illus- 
trative. 

It is the author’s opinion that it will 
rest with the neurologist and the neuro- 
surgeon to determine the true value of 
Sarpyener’s work. The association of 
cord neuropathy with congenital anom- 
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alies of the lower extremities and, for 
that matter, of the upper extremities 
is by no means a new thought and has 
been offered as one of the explanations 
of congenital deformities in the earliest 
medical treatises on the subject. In re- 
cent years, particularly the twentieth 
century, very little attention has been, 
given this subject. The work of this 


of the spine secondary to rheumatoid 
arthritis. (Fig. AAA.) The osteotomy 
is best illustrated by Figs. 43, 44C, and 
44 D. Figs. 44^4 and 445 are photo- 
graphs and show the degree of correc- 
tion obtained. 

One of the authors, Smith-Peterseiv 
has been interested in the restoration of 
joint movement in the correction of de- 



A B C 

Fig. 41 — A y Case. 7. Rustem. Showing patient before laminectomy. B } After suboccipital 
injection, the lipiodol remained at the first sacral vertebra, where there was no spina bifida occulta. 
C, Showing patient after laminectomy. (Sarpyener, M. A.: J. Bone & Joint Surg, 27: 70 (Jan.) 
1945.) 



author again revives this approach to 
the various orthopedic and neurological 
conditions which he has listed. 

Osteotomy of the Spine for 
Correction of Flexion Deformity in 
Rheumatoid Arthritis 

The authors 20 suggest an osteotomy 
for the correction of a flexion deformity 


fonnities in rheumatoid arthritis for 
many years. He has contributed a num- 
ber of excellent articles pertaining to this 
subject, among which may be listed the 
acromioplasty for the stiff shoulder, the 
vitallium cup arthroplasty for stiff hips, 
etc. The osteotomy of the spine is a 
practical one (has been employed by the 
reviewer on one case with most satisfac- 



Fig. 42-B. Fig. 42-C. 

Fig. 42-B — Roentgenogram 
shows spina bifida occulta. 

Fig. 42-C — Twenty-four hours 
after suboccipital lipiodol injec- 
tion, the lipiodol remained at the 
second, third, and fourth lumbar 
vertebrae. 

(Sarpyener, M. A. : J. Bone & Joint Surg. 27: 70 (Ja 


Fig. 42-A — Before laminectomy 
the patient was able to stand up 
only by leaning on the wall. 


Fig. 42-D — Four months after 
laminectomy, the patient can stand 
up and walk slowly without lean- 
ing on anything 
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tory results). The authors bring out a 
number of important points, namely, that 
surgical intervention in rheumatoid ar- 
thritis should be undertaken early before 
secondary deformities develop; that is, 
a flexion deformity of the spine fre- 
quently results in delayed surgical treat- 
ment of the hips (arthroplasty). Six 


and supplementing the vasta medialis 
with the semitendinosus. Figs. 45-4 and 
45 B are illustrative. The procedure has 
been performed on twenty-three cases, 
twenty in children under sixteen and 
three in adults. Satisfactory function 
has been restored in all the joints and 
no recurrent dislocations have followed. 



Fig. 44-A — Before treatment. 


Fig. 44-B — After treatment. 


(Smith-Petersen, M. N., Lawson, C. B. and Aufranc, 0. E. : 
J. Bone & Joint Surg, 27 : 1 Jan.) 1945.) 



cases are presented and all have yielded 
satisfactory results (osteotomy of the 
spine) . 

Lateral Dislocation o£ the Patella 

McCarroll and Schwartzmann 21 have 
contributed another operative procedure 
for recurrent lateral dislocation of the 
patella. It consists briefly of transferring 
the tibial tubercle to restore a correct 
line of pull for the extensors of the knee 


Analysis of One Hundred 
•Consecutive Arthrotomies for 
Traumatic Internal Derangement 
of the Knee Joint 

An analysis has been given of 100 
consecutive cases of arthrotomies per- 
formed on European miners working 
underground in the Witwatersran Gold 
Mines. Pain at the anteromedial joint 
line was found to be of considerable 
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diagnostic significance. Absence of such 
pain counterindicated an arthrotomy for 
a meniscal lesion. Locking was found 
frequently but not always due to the 
meniscal lesion (a stub of the anterior 
cruciate ligament was the cause of lock- 
ing in one case). Meniscal damage 
may exist in the absence of wasting. 


the ninety-seven torn menisci, forty-nine 
were of the bucket handle type. The end 
results of the treatment were given a 
disability assessment averaging 1.6 per 
cent. The findings in their investigation 
led the authors to favor early and total 
meniscectomy once an incontrovertible 
diagnosis had been reached. 


Fig. 44-C — Before treatment. Fig. 44-D — After osteotomy. 

(Smith-Petersen, M. N., Lawson, C. B. and Aufranc, O. E. ; 

J. Bone & Joint Surg. 27 ; 1 (Jan.) 1945.) 


Pain at the deranged meniscus site was 
found frequently on abduction or adduc- 
tion of tibia on femur. However, it is 
not always present. 

The analysis of the operative findings 
was as follows : In four cases, no menis- 
cal lesion was discovered at time of 
operation. In eighty-two cases, tears of 
the medial meniscus were found. In nine 
cases, tears of the lateral meniscus were 
seen. There were double tears in three 
cases and a discoid meniscus in two. Of 


In addition to the conclusions from 
the analysis of a large series of cases 
(see the above), the authors call atten- 
tion to two signs which are not clearly 
mentioned in English literature, namely, 
(1) the hot spot of Fouche and (2) the 
crushing sign. The hot spot of Fouche 
is apparently pain and tenderness due to 
traumatic lesions of the cartilage of the 
medial facet of the patella. The crush- 
ing sign is pain at the site of the de- 
ranged meniscus on abduction or adduc- 
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tion of tibia on the femur (adduction- 
internal meniscus; abduction — external 
meniscus). The internal rotation of the 
tibia, a maneuver first described by 



Fig, 4S-A — Diagrammatic sketch of the 
knee, showing the usual relationship of the 
patella, patellar tendon, and tibial tubercle, 
with the knee extended in a congenital recur- 
rent dislocation of the patella. Note that the 
patella lies over the lateral condyle, rather 
than in the groove between the two condyles. 
Also shown is the normal insertion for the 
tendon of the semitendinosus muscle. (Mc- 
Carroll, H. R. and Schwartzmann, J. R. : J. 
Bone & Joint Surg. 27 : 448 (July) 1945.) 

Fouche, is also considered of great value 
in diagnosis. The test is carried out on 
the right knee as follows: The patient 
is placed flat on the back on a couch 
with hip and knee fully flexed. The 
fingers of the left hand of the examining 
surgeon are held on the anteromedial 


joint line, the right hand firmly grasping 
the patient’s right foot, using it as a lever, 
internally rotating the tibia on the femur. 
The motion is carried through as a com- 
plete circumduction, movement starting 
with the knee fully flexed and ending 
with it slightly flexed. The menisci move 
with the tibia and, with this maneu- 



Fig. 45-B — Diagrammatic sketch, showing 
the same knee seen in Fig. 45-A, following 
operation. The tibial tubercle has been trans- 
planted medially and inferiorly on the shaft 
of the tibia, and the insei'tion of the semi- 
tendinosus tendon has been transplanted into 
the patella. Note that the patella is now fixed 
in its normal midline resting position. (Me- 
Carroll, H. R. and Schwartzmann, J. R. : J. 
Bone & Joint Surg. 27 : 448 (July) 1945.) 

ver, the posterior end of the medial me- 
niscus is nipped between the femoral and 
tibial condyles, the tendency being for 
the femoral condyle to force the menis- 
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cus towards the center of the joint It 
may move a small distance and then slip 
back, producing an audible and palpable 
thud. With practice, the normal thud is 
recognized and the other sounds are dis- 
tinguished. The sound a torn meniscus 
may make depends upon the type of 
tear. A grossly torn and frayed menis- 
cus may produce a crunch or a squelch. 
A narrow bucket handle strip of carti- 
lage gives a high-pitched click. Multiple 
splits in the posterior part of the menis- 
cus produce a succession of clicks. 

This is too extensive to brief and it 
would be well worth while for anyone 
interested in menisci injuries to review 
the entire article. 22 

Difficult Fractures of the Neck of the 

Femur Treated With the Stud 
Bolt Screw 

The author 23 has operated upon eighty 
patients, using the stud bolt screw, since 
July, 1940. The results have been excel- 
lent. Breaking or slipping of the screw 
has not been observed in any case. A 



Fig. 46 — The screw assembled. (Godoy- 
Moreira, F. E. ; J, Bone & Joint Surg. 27 : 595 
(Oct.) 1945.) 


number of difficult cases are reported in 
this article for the purpose of illustrating 
the efficiency of the screw. Fig. 46 
shows the mechanical construction of 
the screw, the guide pins and other in- 
struments used in its insertion. Figs. 
4 7 A, 47B, 47 C, 48A, 48 B, and 48C 
demonstrate the successful use of this 
particular apparatus. The stud bolt 
screw differs from the Smith- Petersen 
nail so commonly used in this country, 
mainly in that it is possible to impact 
the fracture thoroughly with the aid of 
the bolt on the trochanter end of the 


screw. MacAusland and Virgin, in the 
Annals of Surgery, 10 presented a con- 
tinuous traction screw with principles 
somewhat similar to the stud bolt screw. 
Threaded steel wires, popularized by 
Moore, Compere, and others, have simi- 
lar fundamental principles. The results 
of Godoy-Moreira are excellent. 

Congenital Absence of the Radius 

Starr 24 suggests a three-stage proce- 
dure, namely, skeletal traction, an ulnar 
osteotomy and fibular transplant. Figs. 
49 A, 49 B, and 50 are illustrative. Con- 
genital absence of the radius is the most 
common anomaly of the forearm. Vari- 
ous procedures for the replacement of 
the radius have been introduced in the 
past several decades. These include split- 
ting the lower end of the ulna and trans- 
ferring the radial half over to the navicu- 
lar bone, whole tibial or whole fibular 
transplants running from the ulna to the 
first carpal row, osteotomy of the lower 
end of the ulna, and others. Practically 
all of these procedures have been fail- 
ures in view of the fact that the substi- 
tute for the radius has not maintained 
the growth rate of the ulna. The end 
result in most of these cases has been a 
recurrence of the radial club hand and 
the loss of supination and pronation as 
well as restricted motion at the wrist, 
and frequently in the fingers. Starr has 
presented a technic which seems to elim- 
inate these difficulties. A longer follow- 
up would be necessary to evaluate the 
technic properly. 

Surgical Obliteration of Bone 

Cavities Following Traumatic 
Osteomyelitis 

The authors 25 have suggested the fol- 
lowing plan for the obliteration of bone 
cavities following traumatic osteomyeli- 
tis : (1) Adequate sequestrectomy ; (2) 
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Fig 4 8- A Case 3, Sept 3, 1941 Fig. 48-B— March 27, 1944 
(Godoy-Moreira, F. E : J, Bone & Joint Surg. 27: 595 (Oct,) 1945.) 


application of a split skin graft; (3) 
excision of the initial skin graft; oblit- 
eration of the cavity with bone chips 
and transfer of full thickness skin graft. 
Twenty-three cases are reported. In all 
but two, the wounds were entirely 
healed. Bone sepsis was eradicated in 
all cases of the series ; and, in all, the 
defects have been eliminated. There 
occurred no sequestration of the chips 
and no evidence of osteomyelitis follow- 
ing their insertion. 

In the editor’s opinion, possible appli- 
cation of this technic to large osteo- 


myelitis cavities secondary to hematog- 
enous osteonn ehlis might well he kept 
iu mind. 

Osteomyelitis of the Skull 

The authors 2 n briefly hut thoroughly 
discuss osteomyelitis of the skull. There 
has been marked improvement in results 
since the advent of penicillin and the 
replacement of t lie large skull defect 
(secondary to the osteomyelitis) by a 
tantalum plate, bigs. 51, 52. 53, 54ei, 
and 54/> are illustrative of the defect, 
the tantalum replacement and the post- 


A B c 

Fig 47— A, Case 2 August 20, 1941 B, Octnbet 7, 1943 (\ Ortobei 7, 19 13 

(Godoy-Motena, F. E . J. Bone & Joint Sutg 27* 595 ( Oct ) 19 15 ) 
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operative clinical picture. Their conclu- 
sions may be summarized as follows : 
Osteomyelitis of the frontal bone is a 
serious surgical disease because of the 
difficulty of limiting the spread of the 
infection. The organism is Staphylococ- 
cus alb us or aureus in most instances. 
Penicillin is an excellent bacteriostatic 
agent in these cases, making it possible 
to bring the infectious process under 


Rapid Development of Bone Changes 
in Patients With Syringomyelia 
as Observed Roentgenologically 

Pendergrass et aL 27 have had under 
observation a patient with syringo- 
myelia. Fig. 55 is a roentgenogram of 
the left shoulder girdle (Feb. 17, 1942), 
showing a normal shoulder. The pa- 
tient at that time complained of what 
was thought to he subdeltoid bursitis. 



Fig. 50 — External fixation following osteotomy. (Starr, D. R : 
J. Bone & Joint Surg. 27: 572 (Oct.) 1945.) 


control early and permitting surgical 
removal of the diseased bone. (Peni- 
cillin is not substituted for surgery.) 
The correction of the postoperative de- 
fect (preferably three months after the 
primary operation for osteomyelitis) 
with the aid of a tantalum plate (0.015 
inch thick) has proven very satisfactory 
in the restoration of normal contour. 
The metal can be molded and pounded 
in the cold state and made to cover the 
defect smoothly and solidly. It causes 
no discomfort to the patient. 


bigs. 56 and 57, taken on March 24, 
1942, show complete destruction of the 
head of the humerus, considerable bony 
debris in the joint and moderate destruc- 
tion of the glenoid fossa and the scap- 
ula. At this time the patient had a 
swollen aching shoulder that dislocated 
forward and backward and could be 
reduced painlessly. A neurological study 
revealed rather characteristic findings 
of syringomyelia. The author raises the 
pertinent questions namely: (1) What 
is known about the rapidity of the 




Fig. 52 — G. M. The tantalum plate anchored in position by means of tantalum wire (May 1, 
1944). Note perforation referred to in text. (Schnitker, M. D. and McCarthy, M. D. : Surgery 
18:94 (July) 1945.) 

( 805 ) 


Fig. 51 — Postoperative x-ray pictures of the anteroposterior and lateral views, showing the 
frontal skull defect and the excised bone fragments (November 18, 1943). (Schnitker, M D. and 
McCarthy, M. D. : Surgery 18 : 94 (July) 1945.) 
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neuropathies. Reports are available sug- 
gesting that injuries occurring prior to 
the development of neuropathic joints 
may have a medicolegal compensatory 
importance.” 

Intervertebral Spine Fusion With 
Removal of the Herniated 
Intervertebral Disk 

Ovens and Williams 21 ' present a pre- 
liminary report of a new method of spine 


reported. It is entirely too early to draw 
conclusions concerning the type of fusion 
that will occur following this type of 
graft. 

Treatment of Skeletal Metastasis 
Secondary to Carcinoma of 
the Prostate 

Peck- 1 ’ emphasizes the frequency of 
low hack pain produced by skeletal me- 
tastasis from prostatic carcinoma. JNIetas- 



Fig. 55 — Roentgenogram of left shoulder girdle, February 17, 1 942, showing nothing abnormal , 
no roentgen evidence of bursitis. (Pendei grass, F. P„ Gannon, G. D. and Powell, I II Radiology 
45. 139 (Aug ) 1945 ) 


fusion following removal of the interver- 
tebral disk. Briefly, the method amounts 
to a. removal of the disk, curettement of 
the cartilaginous plates and the insertion 
of an intervertebral graft. The graft 
consists of a spinous process and small 
fragments of hone rongeured away when 
the lamina was removed. Two cases are 


tases from this type of carcinoma, ac- 
cording to the author, are predominantly 
to pelvis, sacrum, and lumbar spine. Any 
man over fifty complaining of low hack 
pain should have a rectal examination as 
well as a routine orthopedic examina- 
tion. X-rays of the spine and pelvis plus 
alkaline and acid phosphatase determina- 
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Fig. 56. Fig 57. 

Figs. 56 and 57 — Roentgenograms in internal (Fig. 56) and external (Fig. 57) rotation, made 
March 24, 1942, approximately five weeks after the original examination (Fig. 55). The head of 
the humerus is completely destroyed and there is considerable bony debris in the joint. The glenoid 
fossa of the scapula is also involved. Many studies have been made of this shoulder over a two-year 
period and the bone destruction has increased only slightly. (Pendergrass, E. P., Gannon, G. D. and 
Powell, J. H. : Radiology 45: 139 (Aug.) 1945.) 



examination 8 !°? ram , left .solder, July 19, 1943, seventeen months after original 

(Pendergrass F P C ’ ^ r eb ^ rUCt ^ l , 01 111 the sca P u *a humerus is increased only slightly. 
C Pendergrass, E P., Gannon, G. D. and Powell, J. H, : Radiology 45 : 139 (Aug.) 1945.) 
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tions aid in the diagnosis in suspected 
eases. Orchiectomy and estrogen are 
emphasized as means of relieving pain. 

Tuberculosis of the Spine 

'‘Recovery from tuberculosis of the 
spine, following extension fusion, may 
he so complete as to cause a watchful 
Pathology Service to upbraid an active 


teria as diagnostic and proceeded with a 
fusion to cover the involved area, in 
the case reported. Figs. 59 A, 59 B } and 
59C illustrate the probable tuberculo- 
sis of the seventh thoracic intervertebral 
joint accompanied by paravertebral ab- 
scess. The spine fusion to which he 
refers was performed in 1930. The pa- 
tient died in 1944. The autopsy, Figs. 


B C 

Fig 59 — A, R N. Paravertebral shadow of third to twelfth thoracic vertebrae with slight 
narrowing of the disk of the seventh thoracic vertebra. B, Shadow of the paravertebral abscess has 
decreased in the seven months following spine fusion. C, X-ray just before autopsy. Five years 
since A (Boswoith, D. M. • J Bone & Joint Surg 27: 491 (July) 1945 ) 

Orthopedic Service for having performed 60 and 61, shows the gross and the 

spine fusion on an assumed diagnosis microscopic pathology as well as the 

of tuberculosis of the spine, some years excellent spine fusion, 

before the patient's death.” The pres- This article is worth while presenting 
ence of a paravertebral abscess in the in that the author brings out the value 

thoracic region is the earliest criterion of early fusion in tuberculosis. In this 

for the diagnosis of tuberculosis of the particular instance, spine fusion was per- 

spine, far antedating bony or interspace formed early; in fact, so early that the 

changes. The author accepts such cri- subsequent autopsy findings questioned 
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Fig 60— Gross specimen of spine split showing slight nartownig <>t the disk of the seventh 
thoracic \erttbra with apparent vacuolation of center. Roentgenogram shows some ealdieation 
of the disk of the seventh thoracic vertebra without gross involvement of the vertebrae elsewheie 
(Bosworth, D M J. Bone & Joint Surg 27 491 ( July) 1945.) 



Fig. 61 Photomicrograph showing concentric area composed of hyalinized connective tissue 
surrounded by loose connective tissue. No other such areas were found This is a tiny residual 
for such massive pievious involvement (Bosworth, D. M : J. Bone & Joint Surg. 27 . 491 (July) 
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tile fact as to whether tuberculosis had 
previous!} existed ::u 

Closed Manipulation for the 
Reduction of Fractures of the Neck 
of the Radius in Children 

The author* 1 reports four cases of 
fractures of the neck of the radius in 


is true if occup\ing an anterior position. 
The purpose of adducting' the forearm 
</ii the arm is to reopen the radial hu- 
meral joint space. Figs 6 2 A and 6 2B 
are illustrative. 

The value of this paper is to stress 
the fact that conservative measures 
should he employed in fractures of the 



Fig 62-A — Got* 2 Fracture of the neck of the radius hefoie reduction. (Goldenbetg, R. R. . 
J Bone & Joint Sing 27:267 (Apnl) 1945 ) 


which the reduction was successfully 
acquired by the so-called Patterson ma- 
neuver. The maneuver is briefly de- 
scribed as follows: The elbow is ex- 
tended, forearm supinated. The forearm 
is then adducted on the arm, reversing 
the normal carrying angle. If the frag- 
ment, including the radial head and neck, 
is displaced posteriorly, it is pushed 
forward by digital pressure. The same 


radial neck and head in children. The 
results here are excellent. 

An Operation for the Correction of 
Locking of the Proximal 
Interphalangeal Joint of Finger 
in Hyperextension 

Figs. 63 and 64 are illustrative of 
this deformity. Hyperexteusion of this 
particular joint and other joints is not 
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an uncommon finding in traumatology. 
This particular case justifies a review in 
that the pathology has been clearly dem- 
onstrated and the method for repair has 
been well outlined. The method is ap- 
plicable to hyperextension of other joints 



Fig. 62-B — Fracture of the radius after 
reduction (Goldenberg, R. R. : J. Bone & 
Joint Surg 27:267 (April) 1945.) 


with this sort of pathology. The author 
reports that the patient was unable to 
control the plane properly due to his 
inability to grasp the throttle with his 
right hand due to the hyperextension 
locking of the proximal interphalangeal 
joint of the fifth finger. At the time of 
operation the volar capsule was found to 
be absent. The medial attachment of the 


flexor sublimus digitorum tendon was 
avulsed. The volar ligament had been 
pulled away from the proximal phalanx 
and was contracted. The middle phalanx 
could be luxated on the proximal pha- 
lanx and this accounted for the locking. 
Repair consisted of resuturing the volar 
ligament to the proximal phalanx and 
a repair of the lateral capsule in such 
manner as to reinforce the volar liga- 
ment. A four-month follow-up revealed 


BEFORE OPERATION 



Fig. 63 — Drawing showing the fifth finger 
locked at the proximal interphalangeal joint. 
(Bate, J. T. : J. Bone & Joint Surg 27* 142 
(Jan.) 1945.) 

a successful correction of the recurrent 
dislocation. Files. 65, 66, 67, 68 and 69 
outline the technic of the operation.' 

Costoclavicular Compression of the 
Brachial Plexus and Subclavian 
Vessels 

The author* presents a case of com- 
pression of the subclavian vessels and 
the brachial plexus between the clavicle 
and the first rib. Figs. 70 and 71 are 
radiographs illustrating the venography 
and clearly demonstrating the subclavian 
compression. Figs. 72 and 73 illustrate 
the sensory loss before and after sur- 
gery. At the time of suppression, the 
artery and the plexus were very super- 
ficial and pushed forward by the first 
rib. They were bound to the rib and 
back of the clavicle by dense inflamma- 
tory fibrous tissue, rough and reddened 
as if subjected to repeated trauma. The 
artery was small and grooved trans- 
versely as if it had just been released 
from the grip of an intestinal clamp. A 
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Fig 64 — Roentgenogram showing the position in which locking occurred (Bate, J T 
J Bone & Joint Surg. 27 142 (Jan ) 1945.) 



Fig. 65 — Diagrammatic sketch showing the 
anatomy of the proximal interphalangeal joint 
of the finger. (Bate, J. T. : J. Bone & Joint 
Surg 27: 142 (Jan.) 1945.) 



Fig. 67 — Drawing of the tear on the volar 
portion of the capsule. (Bate, J. T. : J. Bone 
& Joint Surg. 27: 142 (Jan.) 1945 ) 



Fig 66 — Sketch showing the line of inci- 
sion through the lateral part of the capsule of 
the proximal interphalangeal joint. The letter- 
ing helps to illustrate the method of repair. 
(Bate, J. T.: J. Bone & Joint Surg. 27: 142 
(Jan.) 1945.) 



Fig. 68 — Drawing showing the repair of 
the volar plate of the capsule. (Bate, J. T. * 
J. Bone & Joint Surg. 27: 142 (Jan.) 1945.) 
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finger could hardly he introduced into 
the narrow space between the rib and 
clavicle in front of the artery and lower 
trunk and it was tightly nipped when 
the patient was, asked to brace her shoul- 
ders back, a movement which com- 


pressed the artery and nerves hard 
against the first rib. Thtee cm. of the 
first rib were excised, allowing the ar- 
tery and lower trunk to fall back com- 
fortably against the pleura. The writer 
believes that the mechanism (previously 


AF TER OPERATION 



Fig 69 — Sketch showing llu* final result of the opei.ilinn ( Ikite, J T J Hone cKr Joint 

Sing 27 14 2 (Jan ) 19 15 ) 


B 



back F Note ve™a*l!! am hef T, e ° IJerat,on A ‘ Al rest , R, with shoulders luaccd 

(Aug 11) 1945 ) dlstentl0n m the «Pl )er “.llary trunk in ft. (LeVay, A 1).: Uncd 2- 165 


Fig 


71 — Venography in the left arm. 
does not aftect venous ealibei. 


rest, B, with slmuldeis In. iced. The movement 
UcVaj, A. D. : Lancet 2. 165 (Aug. 11) 1945.) 
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described by Falconer and Weddell, 
1943) is a common one and that its 
effect may be exaggerated by the divi- 
sion of the scalenus anterior. He stresses 
the value of venography as an aid in 
diagnosis. 



pjg 72 — Sen.sory loss before operation 

Loss is proportional to depth of shading (Le- 

Vay, A D Lancet 2- 165 (Aug 1 1) 1945 ) 

Fig 73— -Postoperative sensory chart. (LcVay, 

A D Lancet 2: 165 (Aug. 11) 1945.) 

Dual Plates for Internal Fixation in 
Nonunion of Fractures 

Key 34 recommends the employment 
of dual metallic plates as a means of 
obtaining the best fixation in cases of 
pseudoarthrosis of long hones. lie fre- 
quently supplements the two plates with 
free tibial grafts ( Phemister). Figs. 74 
and 75 are illustrative. 

The employment of dual plates entails 
considerably more surgery than the use 
of a single plate or the heavy onlay graft, 
or external bar pin fixation. (Stader, 
Anderson, etc.). Possible injury to blood 
supply as well as introduction of extra 


metallic materials has to be considered. 
The possibility of refracture through the 
numerous drill holes adjacent to the al- 
ready weakened area (pseudoarthrosis) 
is of considerable importance. Floyd, in 
the Journal of Bone and Joint Surgery 
in 1941, introduced the use of the dual 
hone grafts for congenital pseudoarthro- 
sis. This procedure would seem to be 



Fig 74 — Old fracture of the femur, fixed 
by dual plates, supplemented by barrel-stave 
grafts. (Key, J. A . J Bone & Joint Surg. 
27 • 634 (Oct ) 1945.) 



Fig 75 — Old fracture of the tibia, fixed by 
dual plates, supplemented by iliac grafts. (Key, 
J. A.: J. Bone & Joint Surg. 27 : 634 (Oct.) 

1945.) 
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a better physiological approach than the 
method suggested by Key. 

It has been presented in this review 
merely ' because it shows the general 
trend towards internal mechanical fixa- 
tion of fractures. 

Disarticulation of the Innominate 
Bone for Malignant Tumors of the 
Pelvic Parietes and Upper Thigh 

“Sugarbaker and Ackerman 35 state 
that ninety-nine patients (collected by 
Leighton and the authors) have been 
operated on for tumors of the bone or 
soft parts in the region of the upper 
femur or pelvis. Although an overall 
mortality of 28 per cent exists, that of 
the first forty-year period was 56 per 
cent. During the past ten years, the 
mortality has dropped to 14 per cent. 
This drop has been largely due to im- 
provement in the treatment of shock, 
which has been the primary complication 
of this operation. Of forty-five patients 
surviving operation and followed from 
one to five years or more, twenty-one 
remained clinically well and twenty-four 
died. The deformity, although consid- 
erable, is borne gracefully by these pa- 
tients. Far too few patients have re- 
ceived the benefit of radical operation. 
Advantages of wide resection have not 
been sufficiently exploited, particularly 
as regards partial or incomplete removal 
of the innominate bone when that bone 
itself represents the site of the tumor. 
With more adequate control of the mor- 
tality, patients will be selected less on 
the basis of age and more on the basis 
of the pathology of the tumor. Consid- 
eration of these factors will influence the 
prognosis in sarcoma of the upper thigh 
and pelvic parietes.” 
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PLASTIC SURGERY 

Plastic Closure of Skull Defect 

Harris and Woodhall 1 describe im- 
plant of tantalum plate beneath tube graft 
transplant for secondary repair of skull 
defect caused by war injury; a case 
report is included. The missile pro- 
duced a compound, comminuted, de- 


Healing of the pedicle graft progressed 
normally and a satisfactory cosmetic re- 
sult was obtained. 

The authors stress the value of utiliz- 
ing tubed pedicle grafts in conjunction 
with tantalum plates to offer prompt cov- 
erage for cranial defects and therewith 
frustrate many troublesome sequels of 
brain injuries. 



Fig. 1 — Showing the first stage of transference of graft to scalp defect. (Harris, M. H. 
and Woodhall, B.: Surgery 17: 422 (March) 1945.) 


pressed fracture. Patient had a stormy 
recovery. After several surgical inter- 
ventions, including implantation of a 
tantalum plate, the plate healed mar- 
ginally only and the remaining exposed 
part was covered a double pedicled 
tube graft which had come from the up- 
per arm (Fig. 1). 


Complete Avulsion of the Scalp 

Eisenstodt 2 reviews literature on avul- 
sion of the scalp and outlines the respec- 
tive treatment when ( 1 ) the pericranium 
is intact or only slightly injured, and 
(2) when a more extensive loss of the 
pericranium exists and says that with 
the advent of the dermatome, coverage 


52 



818 


SURGERY 


of large defects caused by scalp avulsion 
is no longer a problem. One case is 
reported. 

Plastic Surgery of Nasal Fractures 

Lamont’s 3 paper deals primarily with 
deformities resulting from unreduced 
fractures. Advises thorough examina- 
tion to establish diagnosis of fracture. 
He evaluates deformities of the septum, 
the tip, the bridge, etc., and gives briefly 
the method of their correction and also 
the correction of deformities that re- 
quire addition of cartilage. He points 
out that unless reduced, fractured noses 
secondarily will need to be reconstructed 
physiologically as well as cosmetically. 
He advocates the use of neocartilage for 
such reconstruction and feels that its use 
has proved a valuable adjunct in repair- 
ing nasal depressions. The need of care- 
ful preoperative study to gain desired 
result is mandatory. 

Secondary Cleft Lip and Nasal 
Deformities — Repair of 

Lamont 4 states that even with ade- 
quate initial surgery, secondary repair 
should be anticipated of the nasal de- 
formity as well as of the lip. A reason- 
able reconstruction may be expected un- 
less the lip is grossly too long or too 
tight. 

He points out that considerate sur- 
gery, time, and later orthodontia, can do 
much to approximate even wide alveolar 
clefts, and that the damage to the max- 
illa from forceful wiring often results in 
irreparable malformations and loss of 
teeth. Even with double hare lip, espe- 
cially with prominent or floating pre- 
maxilla, reasonable occlusions can result ; 
sacrificing the premaxillary at the time of 
primary closure is of very unhappy con- 
sequences, a short, tight, or morbidly 
retruded upper lip will be the result. 


The a'uthor points out that the pro- 
labium is part of the lip, that primary 
repair must be carried out with utmost 
caution, the error being almost always in 
doing too much. 

Reconstruction of secondary deformi- 
ties call for preoperative study with casts 



Fig. 2— The lines A-B-C and A'-B’-C' are 
lightly incised with a knife. The incision is 
carried upward from C on the mucocutaneous 
junction to separate the vermilion from the 
skin. This is also done at A to keep any ver- 
milion out of the nostril floor. The circular 
dotted lines show the area which is to be un- 
dermined at the next step. (Brown, J. B. and 
McDowell, F. : Surg,, Gynec. & Obst. 80 : 12 
(Jan.) 1945.) 

and photographs of lips, the nose, and 
alveolus ; if more than one surgical stage 
is planned, Lamont operates oi> the nose 
first, correcting or replacing its-deformed 
or malplaced components and using car- 
tilage, if needed, from the patient’s nose 
or necrocartilage. 

Lips that offer sufficient tissues are 
reformed as naturally as possible. In 
selected cases, an Abbe type of repair is 
resorted to. Occasionally, Lamont uses 
cartilage or dermal grafts in building up 
the upper lip. (Reviewer does not par- 
ticularly advocate such approaches unless 
apparently unavoidable. ) 

Lamont states that secondary proce- 
dures may be carried out at any age; a 
complete rhinoplastic operation is not 
performed, as a rule, until the patient 
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has passed adolescence. The subject of 
speech training and prosthetics is 
touched. 

Single Cleft Lips — Simplified 
Design Repair 

Brown and McDowell 5 review the 
Mirault technic described over one hun- 
dred years ago and also some modifica- 
tions thereof described by Blair and 
Brown (1929). They point out that as 


of rectangular flap (Fig. 2). Mobiliza- 
tion of lip and nose (Fig. 3). Relaxation 
(incisions) over anterior end of inferior 
turbinate ; elevation of the skin of the 
nose (Fig. 4) ; excision of the cleft 
(Fig. 5). The preoperative and post- 
operative care of patients is explained, 
including feeding problems. A “Logan 
Bow” is used to relieve tension (Fig. 6). 
Closure of the lip and the use of scissors 
for trimming (Figs. 7 , 8", 9, and 11). 



Fig. 3 — Incisions made in the buccal fornix on both sides and the soft tissues of the lip and 
cheek are taken loose from the bone, up almost to the lower border of the orbit on the cleft side. Less 
extensive mobilization may be necessary on the sound side, though it is sometimes necessary to 
elevate that nostril up out of the pyriform recess and to cut the base of the septum slightly before 
the normal ala and columella can be straightened. In any event, the mobilization is continued until 
the nose can be straightened and the two sides of the lip can be brought together without tension, 
(Brown, J. B. and McDowell, F. : Surg , Gynec. & Obst. 80 : 12 (Jan.) 1945 ) 


a result the lips in some cases come 
straight down from the nostril floor to 
the vermilion border, where normal lips 
should curve forward (as seen in pro- 
file). An artist’s rendering of an ideal 
child’s lip in profile is seen in Fig. 10. 
The authors’ simplified design for repair 
of single cleft lip will overcome, or at 
least modify, to a major extent the lack 
of outward curvature at the lower lip 
border resulting from previously utilized 
technics. 

A very detailed description of this 
operative technic is given, viz. : Outline 


Anesthesia — Gives preference to 
ether vapor — supplementary with bilat- 
eral infraorbital block. Anesthetists are 
encouraged just to give enough to keep 
baby reasonably still and not enough to 
abolish cough reflex. Suction is used. 

Intratracheal gas-ether anesthetic is 
used for patients old enough. Brown 
and McDowell say it is of major impor- 
tance, at the primary operation, to ob- 
tain : symmetry of alar level, good alar 
direction toward the columella, a satis- 
factory nostril floor, a normal nostril 
curve (across the tip of the nose), a 
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straight columella, a natural contour as 
seen in profile, a vermilion without a 
notch. No part of the lip is to be 
grasped with forceps at any time during 
the repair unless it is to be discarded 
eventually. Primary healing is a pre- 
requisite to gain a smooth repair. 



Fig. 4 — Undermining between the lining 
and skin of the nostril so that they will slide 
on each other when the nostril is rolled up into 
a tube. At times it is necessary to make the 
vertical cut shown just in front of the tur- 
binate to allow complete rotation of the nostril. 
(Brown, J, B. and McDowell, F. : Surg., 
Gynec. & Obst. 80:12 (Jan.) 1945.) 

The authors discuss an extensive va- 
riety of common deformities as seen in 
patients needing secondary repair. 

Fixity of Facial Expression 
Following Undermining of the Skin 
Over the Nose 

Seltzer 8 reviews the evolution and the 
anatomy of the facial musculature in- 
cluding the external nose. He feels that 
during the usual 1 rhinoplastic operation 
for removal of a bony hump, in the proc- 
ess of undermining the skin over the 
back of the nose, considerable injury is 
done to the deeper parts of the skin, and 
to the subcutaneous tissues, blood ves- 
sels, lymphatics, and nerves. He points 
out that in consequence of this disturb- 
ance the underlying nasal musculature 
is injured. 


He states that following surgical re- 
moval of a nasal hump where under- 
mining of the skin was practiced, a cer- 
tain waxy immobility of the tissues 
about the nose has occurred. He feels 
that this local lack of facial mobility can 
be avoided hv carrying out the entire 
operation for removal of a hump by ele- 
vating the periosteum (Reviewer — sub- 
periosteally) instead of undermining 
only the skin. 

Care of the Injured External Ear 

Every effort should be made to pre- 
serve all viable or questionably viable 
tissue in order to prevent conspicuous 
deformities and to help make reconstruc- 
tion as nearly normal as possible. 

The possibility of middle ear injury 
must be borne in mind, especially in the 



Fig. S — The lightly incised lines A-B-C and 
A'-B'-C' are cut completely through the lip 
with a stab blade, with care to keep knife ex- 
actly perpendicular to lip. All angles should 
be completely opened. The vermilion is in- 
spected and any attached skin removed with 
a stab blade. The rectangular flap freed from 
A'-B'-C' must be loose enough to be rotated 
up 180 degrees into nostril floor. Dotted lines 
indicate area undermined. (Brown, J. B. and 
McDowell, F. : Surg., Gynec. & Obst. 80 : 12 
(Jan.) 1945.) 

event of skull fractures and appropriate 
measures of treatment should be insti- 
tuted promptly. 

Heat, cold, electricity, and noxious 
chemicals may produce intensive de- 
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struction, resulting in unavoidable de- 
formities. 

Gives technic of dressing of ear wound 
prior to grafting and recommends prompt 
application of free, thick split grafts to 
prevent avoidable contractures. 

In cases of extensive destruction he 
advocates use of retroauricular skin flap, 
a cervical tubed pedicle flap or a com- 
bination of both and the addition of car- 
tilaginous support as indicated. 


Procedure consists of early and com- 
plete sequestrectomy, followed subse- 
quently by application of split thickness 
grafts placed over the soft tissue wound 
and into the depths of the saucerized 
area so that the entire wound area may 
heal promptly. Bone does not, however, 
regenerate beneath these adhering split 
thickness grafts; the defects remain es- 
sentially the same and the split thickness 
grafts, being used only as temporary 



Fig. 6 — Partial clefts can have all of the problems of complete clefts including those of the 
nose. This patient has obtained a repair that is good except for the fact that the thickness of the 
ala runs vertically into the face instead of starting horizontally to proceed across toward the 
columella. (Brown, J. B. and McDowell, F. : Surg., Gynec. & Obst, 80: 12 (Jan.) 1945.) 


The use of prosthetics in exceptional 
cases, especially when the entire ear is 
destroyed, is advised. 7 

Surgical Obliteration of Bone 
Cavities Following Traumatic 
Osteomyelitis 

Knight and Wood 8 describe technic 
involved in treating large bone cavities 
in tibia and femur, associated with loss 
of skin and soft tissues, and following 
infected compound fractures. 


measures, are removed at the time of 
bone grafting and are (by these authors) 
replaced by full thickness grafts (flaps). 
They use the following three-stage pro- 
gram : 

1. Thorough sequestrectomy and ex- 
cision of scars. 

2. Early split skin grafting, i. e., as 
soon as a thin layer of granulating tissue 
has formed, and, finally, when the grafted 
area is completely epithelialized and the 
graft has become relatively stable. 
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3. The split thickness covering from 
the depth of the saucerized area is com- 
pletely excised ; the bone cavity is oblit- 
erated with autogenous bone chips, and 
the adjacent skin and soft tissues are 
undermined and made to slide so as to 
cover over the cavity filled with chips. 



Fig 7 — A and A ' are approximated with a 
deep stitch of white silk or cotton or No. 000 
catgut (knot on the mucosal side) and a sur- 
face suture of No. 000 black silk. B and B' 
are approximated with a fine deep white stitch 
and a black one on the surface. Intervening 
fine surface sutures are placed and an oblique 
cut is made in the vermilion flap from C r . For 
the incisions and trimming fine, very sharp 
scissors are most useful. (Brown, J. B. and 
McDowell, F. : Surg., Gynec. & Obst. 80: 12 
(Jan.) 1945.) 

Excessive tension must be avoided. 
The wound will heal best if the suture 
line does not directly overlie the chip- 
filled cavity. Some experience and good 
judgment are necessary in estimating the 
proportion of tissues that can be moved 
with safety. 

The Molded Bone Graft 

The difficulty of carving ordinary bone 
grafts to shape and of immobilizing them 
in a simple manner has been overcome 
by the author’s 9 technic of a molded 
bone graft. The use of this graft is 
somewhat limited; it appears not to be 
suitable where stress and strain are 
placed upon the graft. It is a simpler, 


easier, and quicker method than the tan- 
talum plate, which requires tedious fit- 
ting. The molded bone graft offers no 
barrier to blood circulation. 

The graft is suited to contour restora- 
tion for defects about the face and head. 
The technic is simple and the cosmetic re- 
sults are gratifying. The author feels that 
in selected cases it is superior to ordi- 
nary bone, cartilage, or dermal grafts. 

In order to achieve satisfactory re- 
sults, the operation must be planned and 
the site and extent of the loss must have 
been visualized (x-rays, plaster casts, 
etc.) . Infections, osteomyelitis, etc., must 
have thoroughly healed and sufficient 
time elapsed before grafting is attempted 
and the skin covering must be in good 



Fig, 8 — C and C are united and the ver- 
milion flaps are interdigitated in a zigzag 
fashion, fitting them so that they lie naturally 
together without any pull or stretching. Sutur- 
ing is then continued on around the vermilion 
border and up the inside of the fornix. The 
little flap in the nostril is trimmed to fit with 
the one from the opposite side, and they are 
sutured together to form the floor. A few key 
mattress sutures are placed through the ala 
to unite the lining and covering (which were 
separated during the undermining). (Brown, 

J. B. and McDowell, F. : Surg., Gynec. & 
Obst. 80: 12 (Jan.) 1945.) 

condition. The author gives the technic 
of taking impressions of the defect and 
of making the splint from a sheet of lead. 

The recipient area is exposed prior to 
obtaining bone and grafting is not car- 
ried out if the wound becomes contain- 
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inated, since contamination spells failure. 
The old scar is used for the site of inci- 
sion ; the wound margins are undermined 
if necessary, and the bone is uncovered 
and freshened up; bleeding is arrested. 
Shavings of bone, 2 to 3 mm. thick, are 
secured from the iliac crest. The small 



Fig 9 — The mucosal suturing is important 
and is done with fine interrupted stitches and 
careful trimming to fit the edges together. 
The upper corners are rounded somewhat, and 
the suturing is continued to pull some mucosa 
into the lip from either cheek. This advances 
the whole lip and thrusts it forward. If the 
superior edge of the mucosa is tight, vertical 
slits are made on either side and allowed to 
spread open. (Brown, J. B. and McDowell, 

F. : Surg., Gynec. & Obst. 80 : 12 (Jan.) 
1945.) 

pieces of bone are placed into a pre- 
formed pocket, and it is filled to over- 
flow and the excess is pressed out by 
applying the molded lead splint and by 
applying gentle pressure before suturing 
the skin. A thin lining of dental model- 
ing compound between the lead mold 
and the skin prevents the metal edges 
from cutting. When all is in order, a 
pressure bandage is carefully and evenly 
applied. 

Postoperative care is described and 
photographs are presented. 9 

Reconstructing Enlarged Breasts 

Lamont 10 elaborates upon the embry- 
ology, the blood, lymph and nerve sup- 
plies, and the physiology of the breast, 


and evaluates the end results of several 
procedures. He thinks that the anatomy 
and physiology of the breast, the type 
of deformity, and the pathology involved 
should be thoroughly understood in 
order to appraise the methods of ap- 
proach. He briefly touched upon the 
evolution, the etiology, and mechanism 
of the deformities and gives a few hints 
for measurements. 

He describes the surgical technic which 
he advocates and points out that the 
methods of the last two decades ignored 
contours, symmetry, and shape. He di- 
vides his surgical methods into three 
categories : one-stage mastopexy with 
transposition of the nipples ; two-stage 
mastopexy with transposition of the nip- 
ples, and the two-stage mastopexy with 
transplantation of the nipples for mark- 



Fig. 10 — Normal profile of an infant show- 
ing the upper lip far in advance of the lower 
and the flexion crease in the upper lip with 
the forward thrust of its lower border. This 
gross contour of the upper lip and its rela- 
tions to other features is visible and notice- 
able at a greater distance than are some of 
the finer details of the lip. (Brown, J. B. and 
McDowell, F. : Surg., Gynec. & Obst. 80: 12 
(Jan.) 1945.) 

edly (pathologically — Reviser) enlarged 
breasts. 

Lamont describes his surgical technic 
in detail with the pre- and postoperative 
treatment given. Diagrams and photo- 
graphs are included in the article. 10 
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Two-Stage Mammaplasty in Relation 
to Blood Supply 

The author 11 points out that unless 
adequate vascularization is preserved 
during mammaplasty necrosis of the skin 
and glandular structures will occur. He 
believes that the anatomy of the lateral 
thoracic artery as described by anat- 
omists (and by him in the past) is not 


the intradermic tissue itself. (Reviewer, 

i. e., superficial to the layer of areolar 
tissue in which are found the blood ves- 
sels. Areolar glands must not be left 
behind.) 

2. Adequate subcutaneous tissue must 
be included in the skin flaps to avoid 
injury to the main vascular branches 
located subcutaneously. 



Fig. 11 — Repair of wide single cleft by method described. The normal-appearing forward 
thrust of the lower portion of the lip was obtained by the use of a small flap in the lower one third 
of the lip with the mucosal suturing. (Brown, J. B. and McDowell, F. : Surg., Gynec. & Obst. 80 : 12 
(Jan.) 1945.) 


entirely correct. He demonstrates in a 
series of diagrams his concept of breast 
circulation. He feels that thorough 
knowledge of the mammary circulation, 
and especially understanding of the 
course and function of the lateral tho- 
racic artery, will guard the surgeons 
against the consequences resulting from 
damage to the blood supply. He, there- 
fore, recommends the following precau- 
tions: 

1- The periareolar incision must be 
superficial and the excess areolar tissue 
must be resected as close as possible to 


3. Excision of internal half of breast 
should be avoided to preserve the inter- 
nal mammary artery. 

4. Because of the lateral thoracic ar- 
tery, the resection of the external half 
of the breast is also contraindicated. 

5. Excision of gland is best done in 
the midline between the main vascular 
pedicles (upper quadrants) and in the 
external lower quadrant. 

In large hypertrophies, Maliniac advo- 
cates reconstruction in two stages. First 
stage : subcutaneous transposition of the 
central part of the breast and nipple and 
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a wedge-shaped excision from upper pole 
of the gland which does not disturb the 
blood supply. Second stage : six to eight 
weeks later, removal of excess gland and 
skin, eliminating thus the danger of 
necrosis. 

Maliniac gives account of preopera- 
tive preparation of the patient including 
local markings. Describes modifications 
of previously published surgical proce- 
dures and recommends reconstruction in 
one stage in cases with moderate ptosis. 

He stresses that contour of the breast 
should be determined mainly by the 
shape of the adjusted gland and not by 
the skin alone. 


SKIN GRAFTING 

The General Surgeon 

Urkov 12 urges the general surgeon 
to use split or even full thickness grafts 
when indicated, especially with a view of 
securing coverage in surface wounds. 
Burns, automobile accidents, industrial 
accidents, and surgical defects should be 
done just as quickly as wound condi- 
tions permit. Excellent results can be 
anticipated if strict application of techni- 
cal principles are adhered to, hospitaliza- 
tion periods can be reduced, contractures 
prevented, and the need for later plastic 
surgery made unnecessary. 

The author discusses in detail the 
thickness and the reason for the use of 
various free skin grafts ; the condition in 
which the wound should be at the time 
of grafting ; his technic of preparing the 
donor site ; the various grafts and post- 
operative dressings, and care indicated 
under various circumstances. 

Biopsy as an Accurate Guide to 

Decision of Early Skin Grafting 

Pritchard 13 advocated histological ex- 
aminations of tissues prior to skin graft- 


ing in burns to establish the status of the 
wound scientifically. With well-advanced 
healing, no grafting was needed. 

When rapid frozen section biopsies in- 
dicated the need of it, grafting could be 
carried out without delay. 

Some interesting slides were repro- 
duced ; use of biopsy for determining the 
needs of skin grafting was satisfactory. 

( Reviewer — Occasionally, when in 
doubt, a magnifying glass helps deter- 
mine if grafting is necessary.) 

Immediate Skin Graft Following 
Injuries 

Many wounds, compound fractures as 
well as soft tissue injuries, abrasions, 
traumatic amputation of finger, etc., can- 
not be closed primarily because of loss 
of soft parts. Primary healing, then, 
must be achieved by means of skin 
grafting. Split skin grafts can be applied 
after surgical cleansing of the wound, 
and “pocket” grafts are used by the 
author for injured surfaces, such as dor- 
sum of the hand. In compound fractures 
of legs or forearms, when primary clo- 
sure of the wound is impossible, relaxa- 
tion incisions are made lateral to the 
wound in order to bring sufficient cov- 
ering material over the bone. The relax- 
ation incision in turn may be covered 
with a split thickness graft. 

In cases where extensive debridement 
is indicated, as in much contaminated 
wounds, the resulting defect can be cov- 
ered by a graft at the time of debride- 
ment. 

The author 14 describes his surgical 
technic and gives details of pre- and post- 
operative care. His photographs include 
one in which an open compound frac- 
ture of the leg was successfully treated 
by his described technic. A Stader : — ex- 
ternal fixation — apparatus is in situ 
(Fig. 12). 



SURGERY 


826 

A Routine for Early Skin Grafting 
of Deep Burns 

This author 15 is primarily interested 
in the late management of burns, some 
such injuries involving nerves, bones, 
etc., in addition to soft parts. The 
author’s technic of treating burns is de- 
scribed and it is pointed out that grafting 
should be done as early as possible, 
sometimes after four to six days. The 
author agrees, however, that later grafts 
or the “second grafting” are more suc- 


are safer, more comfortable to the pa- 
tient, and promote healing by preventing 
the accumulation of fluids in the tissues. 
The dressing used is described and also 
the treatment for concomitant local infec- 
tion if present. 

Simplification of Split-Skin 
Grafting — Gum Acacia Technic 

Rubin 16 advocates the use of acacia 
as an adhesive in the endeavor to sim- 
plify the laborious and time-consuming 




Fig. 12 — A, above, Compound fracture of the tibia and fibula. The wound is meticulously 
cleansed and the fracture reduced under visualization. It is necessary to enlarge the wound to carry 
out this procedure. Most important single feature in treatment is thorough mechanical cleansing 
and debridement. B, below, Because of swelling, the operative wound could not be closed until a 
relaxing incision was made below. The open wound at the site of this secondary incision was then 
covered with a partial thickness skin graft from the thigh. (King, M. K. : Surg., Gynec. & Obst. 
81 : 75 (July) 1945.) 


cessful since infection is more controlled. 
He uses split skin graft with Padgett’s 
dermatome or the Blair-Brown knife 
with a roller attachment, the latter to be 
preferred when the area is extensive. 
He sutures only large dermatome sheets 
in order to stretch the graft, and believes 
grafts become firmly adherent within a 
few minutes after being placed because 
the necessary substances for adherence 
are present in the wound itself. 

Rawles has not felt any demonstrable 
improvement when acacia gum solution 
was used. He always applies pressure 
dressings, and feels that dry dressings 


suturing, often necessary ; and to over- 
come marked postoperative discomfort 
experienced by the patient, as a result 
of pressure dressings currently employed 
following the use of skin grafts. 

The Padgett’s dermatome is used 
for cutting the grafts and a 50 per cent 
gum acacia solution, as recommended 
as a nerve graft “glue” by other authors, 
is used as an adhesive. The gum acacia 
solution is nonirritating. 

Gum acacia solution : Powdered gum acacia, 
U.S.P., added to boiling water until a 50 per 
cent colloidal solution is formed. This muci- 
laginous solution is autoclaved for fifteen min- 
utes under fifteen pounds pressure. 
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The technic of application is described. 
It is simple. Grafts thus treated “took” 
over fascia, fat, muscle, granulations, and 
scar tissue. Primary trimming of the re- 
cipient area is not essential. Bleeding 
must be controlled to secure taking of 
grafts. The skin surrounding the wound 
is painted with tincture of merthio- 
late; the wound itself is never washed 
with any solution. 

Grafts about the face and hands are 
covered solely with one layer of boric 
acid gauze and a wire ladder splint or 
cage is fashioned over the graft to pro- 
tect it against trauma. 

The postoperative care is outlined. 
This technic is said to have been utilized 
in a large number of cases and very 
few failures have been met with in spite 
of apparently gross contamination of 
most wounds. Acacia evidently offers 
no barrier toward the normal process of 
healing. The cutting short of the oper- 
ating time and the omission of cumber- 
some pressure dressings are some of the 
reasons advocated in favor of advancing 
this technic. 

Resplitting Split-Thickness Grafts 
with the Dermatome 

Zintel 17 describes a method of “re- 
splitting” a “split-skin graft.” By using 
such grafts, the area to be grafted can 
measure two to three times the size of 
the donor area. The inner layer of the 
split grafts becomes completely epithe- 
lialized in about the same time as the 
donor area. Author believes that this 
technic is important to cover large skin 
defects as rapidly and as completely as 
possible so as to reduce morbidity and 
mortality. 

In order to make two layers out of 
one layer of graft, the graft is split again 
while still adherent to the drum. The 
details of this procedure are given. The 
author covers the donor and recipient 


areas with paraffin gauze. The derma- 
tome must be used correctly during the 
initial step so that the original graft may 
remain well posed upon the drum during 
the process of resplitting. 

Full-Thickness Grafts 

Full-thickness grafts from the neck 
and clavicular region 1 s have been found 
to give superior results in the repair of 
facial defects. The amount of skin avail- 
able is limited, but there is enough for 
the main areas for use of neck grafts, 
viz., the eyelids, the canthal area, about 
the ala nasi, over the nose, about the 
lips, and the angle of the mouth. 

When boardlike scars of the eyelid 
are repaired with skin from the neck, the 
function and the color of the grafted area 
are improved ; there is natural redness 
in the graft and pigment injection for 
color matching is not necessary. Relief 
from the scar fixation and the return 
of softness and pliability is often dra- 
matic. The grafted area develops good 
kinesis and function remains excellent. 

Grafts usually suffice for burns; flaps 
can be used and no permanent severe 
trouble results at the donor site. 

The technic is described (Figs. 13 and 
14) and photographs of patients before 
and after surgery are shown (Figs. 15 A 
and 15R). 

The Use of Skin Flaps in the Repair 

of Scarred or Ulcerative Defects 
Over Bone and Tendons 

A series of ninety-seven cases of 
chronic ulcerative lesions or deep ad- 
herent scars was corrected by means of 
skin flaps. A few lesions were on the 
head or body but most were upon the 
extremities. Padgett and Gaskins 19 advo- 
cate the use of skin flaps (skin and sub- 
cutaneous tissue) as necessary to insure 
viable coverings for chronic ulcers which 
are lying directly over bone or heavy 
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tendons, or if they are surrounded by diate coverage of the resultant aseptic, 
deep unyielding scars. Skin plus sub- denuded bed of the flap by a skin giaft 
cutaneous tissues make the best coverage is emphasized. 

when resistance against trauma is of spe- They summarize briefly the various 
rial importance and when secondary sur- skin flap transfer methods. The direct 
gical intervention — repair of nerves, transfer by which skin flaps are ele- 
bone, etc.— is anticipated. The imme- vated from the bed and transferred into 



Fig. 13 Contracted area opened ; surface and deep scar removed as necessary, to allow a little 
more than normal expanse. Where pressure alone cannot be relied on— as on the lids— the fixation 
is obtained and the proper opening of the area and the proper stretch of the graft obtained by the 
long sutures being tied over cotton mechanics’ waste carefully packed into place, after covering the 
T 1 ™ " ne “ esh ?rease gauze ' ( Brown . J- B. and Cannon, B. : Ann. of Surg. 121 : 639 (May) 
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their new situation at the first operation. 
(The various modifications of transfers 
are destined to increase circulation.) The 
delayed transfers without formation of 
a tube, and the tubed pedicle skin flap. 

It is to be remembered that a sim- 
ple skin graft requires usually but one 
operation, whereas repair by skin flap 


thelial surfaces plus some thickness, such 
as in repair of the nose, the cheeks, the 
lips, etc. 

Authors analyze cases with skull flaps 
(cover bare bone or dura), flaps for 
fingers ; hands or arms and flaps of the 
lower extremity ; about the thigh, the leg, 
or the foot ; when due to trauma, osteo- 



i 

Fig. 14 — Celluloid or pliofilm pattern marked on neck; tension produced by assistants for 
ease of removal ; fingers hold graft to avoid crushing. Wound closed. (Brown, J. B. and Cannon, B. : 
Ann. of Surg. 121 : 639 (May) 1945.) 


calls for at least two, and often for more, 
operative procedures. Nerve innervation 
occurs more rapidly in skin grafts. 

Large varicose ulcers give very good 
results after wide excision of the scar 
followed by skin grafting. Skin flaps are 
recommended as more advantageous to 
cover exposed tendons, nerves, and 
bones, to cover certain bases with defi- 
cient blood supply (irradiation ulcers 
and sloughs), to facilitate future repair 
•of nerves or tendons, etc., and for build- 
ing parts requiring two soft pliable epi- 


myelitis, burns, and extensive irradia- 
tion for previous lesions. 

In a good number of cases, skin flaps 
were taken from the calf of the leg and 
transferred to the opposite leg with good 
results. The authors believe that direct 
transfer saves much time and many 
operative procedures. 

If there is objection to using the calf 
as donor site, the anterior, medial, or 
posterior thigh region can be used, and 
'if a flap is to cover such areas as the 
heel, the external malleoli, or the tendo 
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achilles, skin flaps from the anterior 
thigh may be used and such flaps do 
not need long pedicles. To cover the 
external malleolus, the anterior foot, or 
the external tibial region, considerable 
length to the flap may be required ; such 
flaps, therefore, should be delayed. The 
details of cutting and fixation of the flap 
are also described. A few comments are 
forwarded on correction for plantar de- 


tions of larger defects of the ala and the 
tip of the nose. Author contends that 
flaps from the arm or the cervical region, 
as a rule, do not blend well with the rest 
of the nose; that forehead flaps, with 
inclusion of the supraorbital or the an- 
terior branch of the superficial temporal 
artery, usually leave considerable scar- 
ring on the forehead, and also a notice- 
able patch where the free full thickness 
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Fig. 16 — A, The defect in the right side of the nose and cheek and inner eantlms may be noted. 
There is a loss of the right half of the nose and of a portion of the bridge and of the cheek. A 
sickle flap has been elevated and the distal end has been lined with a skin graft to line the part of 
the flap that will reconstruct the ala and right side of the nose. B, The flap has been brought down 
to the nose. That part which is to reconstruct the nose is lined with a skin graft. The flap has 
been tubed by means of fine mesh gauze bandage. C, The defect in the forehead and scalp lms been 
skin-grafted. The flap has been tubed by means of fine mesh gauze bandage. Before being replaced, 
flap is cut halfway across and then resutured at the point to he sutured to cheek in order to insure 
the blood supply on the new skin over the nose. D, The flap has been replaced and stretched so that 
it is not necessary to leave more than a small skin graft on the forehead below the hairline. The 
reconstructed portion of the nose has been sutured to the cheek. (New, (1. B. : Surg., C'.ynec. & 
Obst. 80: 497 (May) 1945.) 


fects caused by excisions or irradiation 
of plantar warts or corns, and in some 
instances a flap was rotated into the de- 
fect bed. To avoid trauma and ulcer 
formation of the newly transplanted 
regions patient should be advised to use 
crutches or a cane, the shoes must be 
well adjusted and padded until nerve 
supply has been returned. 

Sickle Flap for Nasal Reconstruction 

New 20 recommends a “sickle” flap in 
order to secure a good color match and 
claims that the defect resulting in the 
forehead is very little noticed ; this pro- 
cedure could be applied in reconstruc- 


graft replaces the skin taken for the 
reconstruction. 

For total rhinoplasty, this author pre- 
fers an “up and down” forehead flap 
using the supraorbital vessels on one 
side as the pedicle, and he has used his 
sickle flap method in total rhinoplasties 
with success. The author describes the 
technic (Fig. 16). 

New Design for Raising a Tubed 
Pedicled Flap 

The author 21 feels that by using two 
straight parallel incisions as customarily 
described for raising a tubed pedicled 
graft there is reason for concern about 




Fig, IS -A and B, Restoration of lid skin and function, and fairly normal color match with 
graft from neck. (Brown, J, B, and Cannon, B.: Ann. of Surg. 121 : 639 (May) 1945.) 
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the fact that the pedicle flap lies exactly 
over the donor area, i. e., the suture line 
on the undersurface of the tube lies di- 
rectly over the suture line of the donor 
area. He feels that it is not unusual 
that in suturing the corners, a certain 
degree of tension exists and that short 
tubes are difficult to suture and that 
complications are harder to deal with. 

The new technic advocates cutting of 
the tube in a curve (Fig. 17, A and B ) 


more easily possible to care for both 
donor and tube suture lines. Additional 
length of the tube gained makes for 
easier closure of the corners and they 
themselves show better inclination to 
heal. 

Tattooing of Free-Skin Grafts and 
Pedicle Flaps 

The color of skin is partially due to 
the presence of certain pigments, as in 



Fig. 17 — A method devised by the author A , Two parallel curves starting and finishing at the 
same level mark the edges of the pedicle. The skin is raised and rolled in. Radius of the inside curve 
is 5.5 cm B, The stitches of the donor area are not inserted in the symmetrical points but radially, 
with the object of bringing the flap more to the side of the center of the curvature. C, All the sutures 
are in place. The central sutures of the flap are at the edge over the flap. * The sutures of the corners 
and of the tubed pedicle flap are described in the text and additional illustrations. (Gabarro, P. : 
Surgery 18* 732 (Dec.) 1945.) 


instead of straight. The curvature of 
the flap should be adapted to the size 
of the flap and local condition of the 
blood supply. The radius of the curve 
can be shorter, the smaller the pedicle, 
since in these small flaps the blood sup- 
ply is not likely to suffer. 

Gabarro then gives detailed account 
of suturing the edges in respective posi- 
tion to tube (Fig. 17B) and adds that, 
once finished, the tubed pedicle stands 
quite easily away from the donor area. 
Fig. 17 C illustrates the finished tube. 
This type of tube construction makes it 


Negroes or dark-complexioned individ- 
uals. 

The author 22 believes that whether 
skin transplanted to the face is whiter 
or darker, absence of the red tone is 
the chief factor in the color contrast. 
Since the use of cosmetics to enhance 
the appearance after plastic surgery is 
especially unsatisfactory with men, the 
author has for the past eight years 
injected permanent pigments into the 
derma. He considers the procedure and 
the result a safe and satisfactory cos- 
metic adjunct to surgery. He refers to 
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the tattooing of white corneal scars 
which causes considerable improvement 
to the appearance of the eye. 

The pigments employed for tattooing 
must be nonpoisonous, nonirritating to 
tissues, and must be extremely insoluble 
and inert toward body metabolism ; they 
are provided by the firms that supply 
tattooing equipment to professional prac- 
titioners. 

Technic of Tattooing — The area 
and the instruments are prepared as for 
surgery; the pigments are autoclaved. 
The procedure is carried out under local 
anesthesia; it is less painful on a graft 
which has not yet regained its sensation. 
Hard scarred areas are less amenable 
to pigment injections and it is better to 
wait until skin grafts become flexible. 
Blending of the pigments to the ideal 
color requires a little experience. 

Author reports improvement in all 
his cases undertaken and records no 
complications. Patients apparently re- 
gard this procedure as worth while. 

Direct Flap Repair of Defects of the 
Arm and Hand 

The authors 23 advocate and discuss 
the use of direct short but broad ped- 
icled flaps from the chest or the abdomen 
(Figs. 18 A and 185) . They prefer the 
direct flap to the delayed or tube flap in 
injuries to hands and arms. They have 
carried out this procedure in a large 
number of cases where gunshot, shell 
fragments, and other types of wounds 
leave large surface defects and extensive, 
crippling scars. By this direct technic, 
much hospital time can be saved and 
the opportunities for secondary repair 
of bone, tendon, nerves, etc., is afforded 
much earlier. When foils, wires, screws, 
plates, or bone grafts must be used ade- 
quate protective coverage is provided, 
which renders this procedure especially 
important in the preliminary preparation 


for many orthopedic and neurological 
repairs. 

Authors discuss the crippling caused 
by “through-and-through” injuries; the 
need for adequate resection of deep and 
surface scars into an area that will fur- 
nish good circulation, and the planning 
of a serviceable surface closure which 
precludes a satisfactory blood supply 
(Figs. 18/4 and 185). 

They point out that when direct flaps 
are used within the first few days of 
injury, tendon and bone fragments can 
be saved, bony union advanced and scar 
tissue contracture, due to inadequate 
support, can be prevented. 

They show importance of accurate re- 
cording of arm and hand injury, includ- 
ing separate notes for each finger. They 
place special emphasis on sensory find- 
ings, pin pricks, since decisions for sav- 
ing or losing fingers may depend on such 
recordings, which, while tedious, yet are 
very useful in the operating room, espe- 
cially when patients are anesthetized. 

The authors describe very briefly tech- 
nic of wound preparation ; the choice of 
a suitable location for the flap ; the prep- 
aration of the bed ; the suturing of the 
flap ; the pressure dressings ; the use of 
splints and the treatment of the donor 
site and the occasional need for a double 
pedicled graft. They favor free skin 
grafts to bulky flaps on fingers and on 
the palms, and suggest that flaps be 
thinned out, if needed, at the time of 
deep structural repair. 

Brown et al. point out that sensation 
develops surprisingly well in many flaps. 

Authors suggest the use of letters for 
bones and joints of hands to simplify 
the terms. 

Skin Grafts in Traumatic 
Osteomyelitis 

Kelly and Rosati 24 summarize in a 
very abbreviated way contributions pre- 
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Fig 18— Multiple-shell fragment wounds of hand with resultant fibrosis. Widespread dissection 
with removal of shell fragments encountered. Repair with direct flap detached in 18 days. (Brown, 
Col J B., ct al: Ann. Surg 122 * 706 (Oct.) 1945.) 
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viously made toward the use of skin 
grafts in traumatic osteomyelitis. The 
authors explain the technic which they 
consider ideal. Some major points of 
the technic are as follows : 

The wound is first saucerized ; all un- 
healthy, scarred, or otherwise devitalized 
tissues and all foreign bodies are re- 
moved en bloc but may be removed, if 
necessary, in stages. Any bony under- 


skin grafts are secured by the derma- 
tome. The placing of the grafts and the 
types of postoperative dressings used 
are described. It usually requires eight 
weeks before the entire saucerized wound 
surface is completely covered by this 
skin graft. The possibility of replacing 
the primary skin graft by a more dura- 
ble, more resistant, more permanent 
coverage must be borne in mind. The 



Fig, 19 — “Peeling” oft* scar epithelium. (Farmer, Wing. Comdr. A. W. and 
Woolhouse, Surg. Lt. Comdr. F. M.; Ann. Surg. 122: 39 (July) 1945.) 


cuts are carefully removed. If important 
structures (tendons, muscles, etc.) are 
exposed, local healthy skin flaps are 
shifted to cover them over. The saucer- 
ized wound is packed firmly and a cast 
is applied as recommended by Orr but 
no fat-containing substances are used 
(since they are known to interfere con- 
siderably with vascularization). Four 
days after saucerization, usually when 
granulation tissues have formed on the 
relatively avascular cortical bone, skin 
grafting is performed. Simultaneous 
sequestrectomy and skin grafting can 
occasionally be carried out safely. The 


results of the technic advised have been 
almost uniformly beneficial. 

Skin Graft of Dorsum of Hand 

Extensive war burns of the hand may 
call for total replacement of the dorsum 
by an intermediate skin graft. The junc- 
tion of several small pieces of graft may 
not be esthetic and if keloids form the 
function is impaired. The use of a large 
one-piece skin graft accurately cut and 
fitted is most desirable. 

Technic — Author removed scar from 
dorsum of hand and the fingers and 
placed the scar tissue upon the graft still 
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adherent to the Padgett dermatome 
raw area toward epidermis — to be 
sure. He then cuts the skin graft on 
the drum with a scalpel by following the 
contour of the scar tissue pattern. The 
correctly fashioned graft is then trans- 
ferred to the hand and secured to the 
wound by a continuous running suture. 
A pressure dressing is applied. 25 


power of joints where tendon and joint 
capsule destruction would otherwise pre- 
cipitate extensive joint stiffness or even 
ankylosis. 

Thick split skin grafts were mostly 
used and about the only need for pedi- 
cled grafts were cases where a layer of 
fat was needed to protect important 
structures and when secondary repairs 



Fig. 20 — Cutting for graft in interdigital spaces to avoid subsequent webbing. (Farmer, Wing. Comdr. 
A. W. and Woolhouse, Surg. Lt. Comdr. F. M. : Ann. Surg. 122 : 39 (July) 1945.) 


Resurfacing of Dorsum of Hand 
Following Bums 

Farmer and Woolhouse 26 describe 
their technic of “resurfacing” the dor- 
sum of the hand following injury to the 
original skin by bums. A variety of 
lesions, including exposed tendons and 
open joints, were thus treated. The 
majority of the recipient areas were 
contaminated granulating surfaces, yet 
the “take” was good. The authors’ re- 
surfacing procedure aims at restoration 
of the hand toward original functional 
ability, good wearing surfaces, and good 
cosmetic results. 

Prompt resurfacing followed by ten- 
don grafting is advocated to restore the 


with free tendon grafts had to be car- 
ried out. 

The authors discuss in detail the pre- 
operative findings of lesions, the pre- 
and postoperative therapy and their tech- 
nic of debridement. They illustrate how 
in clean cases the scar epithelium can 
be “peeled” off (Fig. 19), and how the 
graft is fitted onto the wound and su- 
tured in situ (Fig. 20) . The authors do 
not usually puncture the grafts. They 
use a light, even pressure dressing which 
they describe; also a light plaster cast 
which helps to keep the wrist and meta- 
carpophalangeal joints in approximately 
full flexion. 
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Fig. 21 — Showing condition of nose following removal of squamous-cell carcinoma of 
nasal tip. (Jenkins, H. P.: Ann. Surg. 122: 1042 (Dec) 1945.) 



Fig. 22 — Showing result of extensive skin grafts to face nine months after completion. The 
nose was reconstructed from a pedicle from the arm. The skin of the face was replaced from ear 
to ear and from below the eyes to beneath the mandible by dermatome skin grafts. (Jenkins, H. P. : 
Ann. Surg. 122 : 1042 (Dec.) 1945.) 
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The authors recommend immobiliza- 
tion of fingers in early stages of burns; 
they warn against the grave disabilities 
resulting from prolonged immobilisation, 
and believe that full usefulness can be 
restored to all promptly resurfaced hands 


tiple areas of squamous cell carcinomata. 
Split skin grafts were used to replace the 
lesions of the entire face. (From ear to 
ear and from just below the eye to be- 
neath ‘the chin and along the underside 
of the mandible.) 



Fig. 23 — The “bridge” flap has been mobilized, its edges supported by hooks. Note its thick- 
ness, due to fat pad under skin. It is now held over tibia. Note fat remaining on calf muscles. The 
resulting fresh defect is obvious. Note its somewhat larger extent than the original ulcer. The 
still-attached ulcer tissue is seen held by Ellis clamps for contrast. (Pick, J. F. : Am. J. Surg. 69 : 25 
(July) 1945.) 

Fig. 24 The ulcer tissue has been completely detached. The inner side of flap lias been 
approximated to what was the medial aspect of the ulcer. The size of the newly created raw 
surface can be compared with the six-inch hemostat. (Pick, J. F. : Am. J. Surg. 69 : 25 (July) 1945.) 


unless irreparable joint damage is al- 
ready present. 

Subtotal Replacement of the Skin of 
the Face 

Author 27 presents a case of actino- 
dermatitis from roentgen ray with mul- 


A nasal reconstruction was per- 
formed in multiple stages for which 
a pedicled graft was used. Some pre- 
liminary surgery, including a neck re- 
section, was carried out. Under local 
anesthesia all the damaged skin covering 
the face and lips was excised and the 
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resulting wound defects were covered 
with dermatome grafts. 

Author describes the dissection of the 
cheeks and lips and the suturation of 
the grafts which he did not fenestrate. 
The primary pressure dressing was 
changed after two weeks; the graft, at 
this time, was found to be in relatively 
good condition. The other half of the 
face was done later; the replacement of 
the upper lip concluded the procedure. 
The pressure dressing on the upper lip 
did not prove especially satisfactory, but 
the lip finally healed without requiring 
further grafting. The scarring of the 
upper lip where it was joined with the 
grafts of the cheeks was not satisfactory 
at first but improved with time. The 
cosmetic result was satisfactory (Figs. 
21 and 22). 

The author believes that such exten- 
sive removal and replacement of skin of 
the face is justified in cases of severe 
roentgen ray burns and should be car- 
ried out before carcinomatous changes 
are definitely in evidence. 

Dermoplasty of War Wounds of the 
Lower Leg 

In war, as in peacetime, it is impera- 
tive that unstable extensive scars, indo- 
lent ulcers, gaping compound wounds 
with perhaps visible bone should be 
cared for by surgical revision. Pick 28 
states that application of some type of 
free skin grafts, too commonly only a 
split graft, makes an open into a closed 
wound which is good only in principle 
because such covering is anatomically 
inferior and therefore physiologically in- 
adequate and affords no promise of ulti- 
mate functional excellency. The use of 
skin flaps for covering important struc- 
tures is stressed. 

When compound fractures, treated by 
the open method, terminate in nonunion, 


ulceration, and unstable healing with 
deformity, the excision of dead bone 
plus the damaged area involves so much 
tissue that only bare bone or tendon 
remains as a bed for grafting. Such 
extensive and deep defects cannot be 
satisfactorily covered even by full thick- 
ness skin. A flap is therefore raised 
(Fig. 23). Much care is exercised to 
leave the superficial fascia attached to 
the double pedicled flap (Fig. 24). This 
bridge of tissues with its own arterial 
and venous circulation conserved is 
moved to cover over the defect (Fig. 
23). The resulting defect is closed di- 
rectly if possible; any residual defect 
is covered with a graft, most preferably 
of the full thickness type, giving not only 
better cosmetic but eventually better 
functional results. The author does not 
believe that the use of single pedicle 
flaps, especially from the contralateral 
extremity, is a good practice. The author 
describes his method of pressure dress- 
ings and of the pre- and postoperative 
care. 28 
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THORACIC SURGERY 

Charles P. Bailey, M.D., M.Sc. 


Acute Pulmonary Edema 

Treatment — Ansbro 1 recommends 
the use of positive pressure respiration 
in pulmonary edema for the following 
reasons : 

1. The effect of inhaling a gas under 
increased pressure is to decrease the 
pathologically elevated negative intra- 
pulmonary pressure in cases of obstruc- 
tive dyspnea. This heightened negative 
pressure tends to promote oozing of 
serum from pulmonary capillaries. 

2. The lumen of the smaller bron- 
chioles is less constricted during inhala- 
tion of an atmosphere under positive 
pressure. 

3 . The increased intrapulmonary pres- 
sure diminishes the accumulation of 
blood in the lungs by exercising to a 
variable extent a retarding effect on the 
entrance of blood into the right heart 
(like a phlebotomy). 

4. The inhalation of a gas under posi- 
tive pressure exerts a direct opposing 
pressure on the pulmonary capillaries 
which tend to retard the outlet of serum 
from them. It opposes in a direct way 
the increased hydrostatic pressure in the 
pulmonary capillaries as much as bleed- 
ing anywhere is stopped by mechanical 
pressure. 

Two cases are cited: A twenty-five- 
year-old physician with depression from 
medication developed pulmonary edema 


not relieved by oxygen mask, tent, or 
catheter. Bronchoscopy was found use- 
less. Five minutes of positive pressure 
oxygen was applied. In five minutes, 
the cyanosis was gone. This was repeat- 
able. He finally recovered after six days 
of therapy. 

The other case was a tracheotomy 
after thyroidectomy. Foamy mucus from 
the tube threatened asphyxia. Positive 
pressure oxygen was applied directly 
through the tracheotomy tube with dra- 
matic effects. 

Penicillin in Infections of the Lungs 
and Bronchi 

Kay and Meade 2 report upon their 
experiences with penicillin in the treat- 
ment of ninety-three patients. Forty-five 
had bronchiectasis, seventeen had lung 
abscess, six had suppurative pneumoni- 
tis, nineteen had chronic bronchitis, and 
five had fungus infections of the lungs. 
At first, only intramuscular penicillin 
therapy was available but later intra- 
tracheal penicillin therapy was devel- 
oped. In general, it is felt that the 
greater the degree of permanent tissue 
destruction and chronic infection, the 
less is the benefit from penicillin. Thus 
the best results were obtained in chronic 
bronchitis and minimal bronchiectasis. 
However, penicillin was of value in many 
of the chronic cases and in treatment of 
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acute exacerbation bronchopneumonia, 
etc. It is of value in preparing cases for 
operation and in decreasing postopera- 
tive complications. 

The bacteria found by bronchoscopy in 
chronic infections of lungs and bronchi 
are varied. Usually there were mixtures 
of organisms, the most commonly found 
being alpha, beta, and gamma hemo- 
lytic streptococci, Staphylococcus aureus, 
and Pseudomonas aeruginosa. Anaerobic 
streptococci, fusiform bacilli, and spiro- 
chetes were more commonly found in 
patients with chronic lung abscesses and 
pulmonary suppuration. 

The authors feel certain that penicillin 
is of no permanent value in the treatment 
of advanced bronchiectasis, but it fre- 
quently produces considerable tempo- 
rary improvement. Recurrence of septic 
symptoms three to four weeks after 
cessation of penicillin therapy was the 
rule. Preoperatively, they feel it to be 
of great value. 

Of the seventeen cases with chronic 
lung abscess, four required immediate 
surgical drainage. In one case, the ab- 
scess promptly healed under therapy. The 
others showed, as a whole, favorable re- 
sponse to penicillin therapy with reduc- 
tion in sepsis, sputum, and the areas of 
pneumonitis shown on x-ray. However, 
as soon as therapy was discontinued, 
symptoms recurred. 

Two of the cases, with fungus infec- 
tions, had coccidiomycosis, one a Monilia 
albicans infection, and two actinomy- 
cosis. The first three showed no response 
to intramuscular penicillin. The actino- 
mycotic patients had other organisms in 
their bronchi as well as actinomyces. 
They were partially improved by a com- 
bination of penicillin and sulfona- 
mides but relapsed as soon as treatment 
was discontinued. Pulmonary resection 
was successfully employed in these two 
cases. 


The cases of bronchitis, ulcerative 
hyperplasia, asthma, and catarrh showed 
some favorable response to intramuscular 
penicillin, but were dramatically im- 
proved following the intratracheal ad- 
ministration. These were all cases with 
long histories of bronchopneumonia, pro- 
ductive cough, and multiple hospitaliza- 
tions over periods of years. 

The intratracheal application of peni- 
cillin was employed by means of indirect 
laryngoscopy and a flexible laryngeal 
cannula. Three to 5 cc. of saline contain- 
ing up to 10,000 Oxford units of sodium 
penicillin to the cubic centimeter was 
applied at the end of expiration once 
daily. The improvement following this 
therapy was apparently more marked 
than that obtained by the intramuscular 
route. The greatest improvement was 
seen in cases of bronchitis and minimal 
bronchiectasis. 

Interestingly enough, pathological ex- 
aminations in seventy-five lobectomy 
specimens failed to show any appreciable 
difference in the degree of infection in 
twenty-five cases without penicillin treat- 
ment as compared to fifty cases in which 
penicillin had been used. 

There was an operative mortality in 
100 lobectomies of 1 per cent. 

The nonsurgical treatments at present 
include : Rest, nutrition, and high 
vitamin diet, climate (warm), pos- 
tural drainage (very important), sys- 
temic drugs (colloidal iodine and silver, 
neoarsphenamine, creosote, sulfonamides, 
penicillin), endobronchial application 
of drugs (lipiodol, sulfonamides, peni- 
cillin), bronchial irrigations, and vac- 
cine therapy. 

Operative treatment consists of the 
removal of the diseased lung, lobe, or 
pulmonary segments. This is now a highly 
refined' process requiring exact anatom- 
ical knowledge and usually embracing 
individual ligation of the hilar structures. 
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Highly skilled anesthesia is of great value 
in permitting a smooth operation and 
uneventful postoperative course. Post- 
operatively, the greatest attention should 
be devoted to encouraging the evacua- 
tion of bronchial secretions by cough, pos- 
tural drainage, endotracheal catheter suc- 
tion or formal bronchoscopy. 

Bronchopleural Fistula 

Adams 3 advises the following technic 
to close a chronic bronchial fistula: 

The latissimus dor si is divided in the line of 
skin incision. Four ribs are resected over the 
fistula. Two intercostal nerves are cut, and an 
intercostal incision is made A flap is thus 
made from the periosteal and intercostal tissue, 
pedicled below. 

The next step is to cut around the fistulae 
or fistula, taking out a shallow V or saucer of 
visceral pleura and the ends of the draining 
bronchi. Communicate with adjacent bronchus 
if necessary. Then a running suture of chro- 
micized catgut is used to close bronchial ends. 
This is run back again to make a cross-hatch 
suture. 

The visceral pleura is then split and the lower 
layer of it sewed over the bronchus with inter- 
rupted Lembert sutures. The upper layer is 
next sewed over in imbricating fashion with 
interrupted mattress sutures. 

The periosteal muscular flap is split and the 
parietal pleura discarded. The flap is then sewed 
to the visceral pleura, high up. This is covered 
with muscles (latissimus). Rubber drainage 
and sulfonamides (locally) are used 

Bronchiectasis 

Bradshaw and O’Neill 4 stress that this 
disease is by definition one associated 
with dilatation of the bronchi or of a 
bronchus. It may produce a uniform 
dilatation (cylindrical bronchiectasis), 
or areas of greater and lesser dilatations 
( sacular bronchiectasis). In addition to 
these bronchial dilatations, an infective 
element must also be present if the case 
is of clinical importance. There are also 
frequent peribronchial changes, such as 
fibrosis or areas of suppuration.’ 


The ultimate etiology is disputable. 
Some cases seem definitely to be of con- 
genital origin, perhaps allied to cystic 
disease. The occasional association of 
bronchiectasis with cystic disease of the 
pancreas or with clinical celiac disease 
may be considered evidence of congenital 
abnormality, or perhaps may suggest 
that a vitamin deficiency is concerned. 
Bronchial obstruction due to foreign 
bodies, tumors, stenosis, enlarged medi- 
astinal lymph nodes, mediastinal tumors, 
cysts, or aneurysm can frequently be 
shown to have a direct cause and effect 
relationship in certain specific cases. De- 
structive inflammatory lesions of the 
lung, such as abscess, suppurative pneu- 
monitis, fungus disease, and tubercu- 
losis, commonly leave permanent bron- 
chial dilatations. Thick, viscid secretions 
“drowning” a lobe after a pneumonic 
process, especially in children, may cause 
similar bronchial destruction. Blades and 
Dugan have shown that sometimes the 
bronchial dilatations following such in- 
flammatory processes are transient, dis- 
appearing completely in four to six 
weeks. They have called this “pseudo- 
bronchiectasis.” Chronic sinus disease 
is frequently seen in bronchiectatics. The 
bacteriology is variable, including usu- 
ally the flora found in the oral cavity. 

The clinical features are extremely 
variable. Some patients have a constant 
foul profuse sputum with much hard 
coughing, fever, cyanosis, hemoptysis, 
and frequent incapacitating bouts of se- 
vere pneumonitis. Others have almost no 
symptoms. The vast majority present 
symptoms of intermediate severity. Many 
patients only have sputum in the winter- 
time when respiratory infections are 
common. 

Diagnosis is made upon the clinical 
history and the properly made broncho- 
gram. Regardless of the technic em- 
ployed, every bronchus in the pulmonary 
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system, at least down to the quaternary 
ones, must be properly outlined before 
an accurate anatomical diagnosis can be 
reached. If surgery is contemplated, this 
anatomical mapping is most important 
since a complete cure cannot be expected 
unless the entire area of disease is 
extirpated. 

Prognosis — This is a much more 
serious disease than ordinarily believed. 
An early fatal termination is to be ex- 
pected in most cases. Thus Perry and 
King in 1940 studied 211 patients with 
bronchiectasis, 31 per cent of whom died 
at the time of reporting, and 78 per cent 
of the deaths were directly due to bron- 
chiectasis. Of the remaining 144 cases, 
38 per cent were in excellent condition, 
42 per cent in fair condition, IS per cent 
in poor condition, and 5 per cent in very 
poor condition. Forty-one per cent of 
the dead died within five years of the 
disease. 

Fungus Infection 

Pulmonary infection by various fungi 
has been known for some time, and 
various forms of medical treatments, in- 
cluding x-ray therapy, are employed. 
Potassium iodide, thymol, and the 
sulfonamides are frequently used. Sur- 
gical removal or drainage of fungus 
infection of other parts of the body is 
frequently employed. However, it is ex- 
tremely rare for the pulmonary lesions 
to receive surgical therapy unless one 
includes pneumothorax therapy given 
under the mistaken diagnosis of pulmo- 
nary tuberculosis. 

Dormer, Friedlander, Wiles, and Sim- 
son 5 report upon a case of Cryptococcus 
histolytica infection causing a large soli- 
tary tumor of the right lung. This was 
treated by surgical removal of the in- 
volved upper and middle lobes in a 
twelve-year-old child. The tourniquet 
technic was employed. The patient re- 


sponded well at operation but twenty- 
three days later showed signs of menin- 
gitis (due to Cryptococcus). This failed 
to respond to sulfadiazine but rapidly 
cleared up under potassium iodide ther- 
apy. He was apparently well nine months 
after operation. 

The editor had a very similar, as yet 
unreported, case in a nineteen-year-old 
boy which was treated by total pneu- 
monectomy by the dissection technic. He 
recovered uneventfully and remains well 
twenty-six months after surgery. 

These two surgical successes, in a con- 
dition usually considered fatal, suggest the 
advisability of applying resection ther- 
apy more widely in pulmonary mycosis. 

Kay and Meade 2 have reported two 
cases of pulmonary actinomycosis suc- 
cessfully treated by resection. 

Recently, because of increasing inter- 
est in pulmonary malignancy, the diag- 
nostic and differential diagnostic features 
of this disease have been stressed. The 
result has been progressively earlier diag- 
nosis and better therapeutic results. 

X-ray Studies 

The various mass x-ray examinations 
of the chest which are now being carried 
out on an increasing scale in order to 
find unsuspected cases of early tubercu- 
losis, and routine chest fluoroscopy of all 
patients in the outpatient clinics, as in 
the University of Chicago and other pro- 
gressive institutions, are revealing many 
nontuberculous involvements of the chest. 
The lesions as seen on the roentgeno- 
gram are frequently small and nearly 
always nondiagnostic. Since they may 
represent pulmonary malignancy in an 
early and curable stage, the responsibil- 
ity placed upon the clinician is greatly 
enhanced. 

Bloch et al . 6 feel that such mass 
studies would be justified if only for the 
sole purpose of uncovering cardiovascu- 
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TABLE I 

Findings of Intrathoracic Tumors in 15,000 
Patients. Routine Chest Fluoroscopy in 
the Outpatient Department, University of 
Chicago Clinics 


Type of Tumor 

?- 

03 

£ 

s 

fe; 

Per Cent 
of 

Patients 

Examined 

Per Cent 

°f 

Tumors 

Found 

Metastatic Carcinoma 

34 

0.23 

37.3 

Primary Carcinoma . . 

25 

0.17 

27.4 

Lymphoma ! 

19 

0.13 

21.0 

Sarcoma 

5 

0.03 

) 

Undiagnosed 

5 

0.03 

> 14.3 

Miscellaneous 

3 

0.02 

J 

Dermoid Cyst 




Neurofibroma 




Hemangioma 




Totals 

91 

0.61 

100 


(Bloch, R. G., et al. : J. Thoracic Surg. 14 : 83 
(Apr.) 1945.) 


lar disease and tumors. Of 15,000 pa- 
tients so studied, 91, or six-tenths of 1 
per cent were found to have intrathoracic 
neoplasms. Of these, 25 were proven to 
be primary bronchiogenic carcinomas. 

It must be emphasized that these pa- 
tients are nearly always without symp- 
toms or physical signs directed toward 
the pathology. Bronchoscopic examina- 
tion usually is noncommittal in these 
cases, especially in the peripheral tumors. 
Aspiration biopsy is difficult or impossi- 
ble in these early lesions. Contrary to 
popular opinion, these lesions may not 
produce symptoms for months or even 
years 2 - 3 after first detected. This is sug- 
gestive of the extreme chronicity of the 
tumor. The usual rapid downhill course 
in diagnosed cases is largely due to the 
late stage at which the diagnosis is ordi- 
narily made. 

The authors emphasize that even the 
finding of an early cavity does not rule 
out carcinoma. They feel that cavitation 
appears in as many as one third of all 


cases of lung malignancy, and may ap- 
pear very early (Figs. 1 and 2). This 
again emphasizes the inadequacy of the 
x-ray as a differential diagnostic method 
but in no way disputes its position as 
the primary case finding method. 

They, therefore, feel that all cases 
of undiagnosed localized lung shadows 
should be surgically explored after a 
short period of observation if the pa- 
tient’s condition permits. 

Pulmonary Tuberculosis 

Bronchography — During the past 
twenty years, the senior author of this 
series of articles has carried out over 
2000 bronchographic studies in all stages 
of pulmonary tuberculosis at the King 
George V Hospital for tuberculosis, Dur- 
ban, South Africa. His findings have 
been frequently at extreme variance to 
the accepted conceptions of the cause 
and pathology of tuberculosis at various 
stages. 

Their conclusions run about like this : 

•1. Bronchography with iodized oil is 
safe in all stages of tuberculosis unless 
the patient has an idiosyncrasy to iodine 
or cocaine. 

2. A living picture of the actual pa- 
thology present in pulmonary tubercu- 
losis cannot be determined with any 
degree of accuracy from history, physical 
examination, conventional x-ray, bron- 
choscopy, and laboratory studies alone. 
Unless these are supplemented by bron- 
chography in every case, the diagnosis, 
prognosis, and plan of therapy are based 
upon an inadequate understanding. The 
wide discrepancy is readily seen when 
bronchograms frequently reveal the pres- 
ence of extensive bronchiectasis in ap- 
parently early cases. In certain cases, 
bronchography gives definite information 
contraindicating the use of collapse or 
perhaps any surgical therapy. 
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3. Block of some portion of the bron- 
chial tree is invariably present in every 
case of pulmonary tuberculosis unless the 
area beyond the block has already broken 
down into a cavity. Even when there is 
the earliest demonstrable x-ray lesion, 
this block occurs, usually in the bron- 
chioles. This earliest roentgen finding 


is, therefore, due to a patchy atelectasis 
rather than an inflammatory infiltration 
as previously believed. 

This bronchiolar block may be due to 
swelling of the bronchial mucosa (per- 
haps due to allergy) or to swelling of 
lymph nodes, causing bulge block of the 
bronchioles. 
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which it is clinically effective. One might 
think that since blockage of bronchioles 
and atelectasis are important factors in 
the production of bronchiectasis (Tan- 
nenberg and Pinner, 1942), pneumotho- 
rax or other collapse measures which 


4. As a result of the bronchial or 
bronchiolar block, there occurs cavita- 
tion or bronchiectasis and ultimately a 
distortion of the bronchial tree, due to 
fibrosis in the affected area. These 
changes, therefore, arise in exactly the 


Fig 2 — (Bloch, R. G., et al: J. Thoracic Surg. 14* 83 (Apr.) 1945.) 


same way as they do in nontuberculous tend toward the production of atelectasis 
bronchiectasis and pulmonary abscess. would aggravate the production of bron- 
5. Collapse therapy has been utilized chiectasis. Dormer, Friedlander, and 

extensively in the treatment of pulmo- Wiles 7 point out that in one case the 

nary tuberculosis. Yet no one has satis- tendency to collapse is central, in the 
factorily explained the mechanism by other it is from the periphery. They 
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feel that the general retraction and 
shrinking of alveoli and connective tissue 
prevent further infection and tend to 
squeeze liquefied tuberculous material 
out of the blocked bronchioles, leaving 
them patent. They support this hypoth- 
esis by serial bronchographic studies on 
cases of early exudative disease. The 
alveolar pattern is found missing in the 
areas of infiltration and the bronchioles 
in those areas are blocked. Immediately 
after the institution of an uncomplicated 
pneumothorax, the blockage persists and 
the alveolar pattern of even the unin- 
volved portions is not as marked as in 
a normal uncollapsed lung. But as refills 
are continued, fewer bronchioles are seen 
to be blocked and eventually they all 
become patent. The alveoli then fill in 
the diseased lobe except in the actual 
area of infiltration, where they remain 
permanently collapsed. These authors 
feel that healing takes place by fibrosis 
of the approximated thin walls of recent 
cavities and recent bronchiectatic cavities. 

The authors have discussed the experi- 
mental work of Tannenberg and Pinner, 
which proved that the institution of arti- 
ficial pneumothorax in a case of bron- 
chial obstruction plus distal infection was 
of no value in preventing the develop- 
ment of bronchiectasis. They maintain 
that the obstruction of a bronchus by a 
foreign body or bronchial ligature is 
quite different from bronchial obstruction 
by viscid sputum (containing tubercle 
bacilli or other organisms). They be- 
lieve that early institution of artificial 
pneumothorax permits expulsion of 
bronchial sputum plugs and therefore 
relieves the obstruction (whether in tu- 
berculosis or postoperative atelectasis). 
Thus further development of bronchiec- 
tasis is prevented. 

6. This reasoning is continued to ex- 
plain the uselessness of pneumothorax 
or other collapse therapy in cases where 


bronchial block persists in spite of this 
therapy (as in bronchial stenosis). Here 
the institution of pneumothorax leads to 
lobar or segmental atelectasis within the 
pneumothorax. Since the collapse ther- 
apy really accentuates the bronchial 
block in such cases, the patient’s condi- 
tion becomes worse. 

7. Pneumothorax therapy should not 
be undertaken in cases in which bron- 
chography shows long-standing thick- 
walled cavities or bronchiectasis. The 
same pathology persists after the treat- 
ment is concluded. 

8. Pneumothorax with positive (above 
atmospheric) pressures is a relic of the 
past, and not only useless but dangerous. 

9. Pneumothorax is not effective be- 
cause of any resting of the collapsed 
lung. The movements of the treated lung 
in unilateral pneumothorax are greater 
than in the uncollapsed one. Part of this 
is due to swing of the mobile medias- 
tinum. This is lessened in bilateral 
pneumothorax. 

10. Even in rapidly developing lethal 
miliary tuberculosis, bronchiolar block is 
prominent, and both bronchiectasis and 
cavitation may rapidly develop. One of 
the reasons for rapid death is asphyxia 
because the air cannot get to the alveoli. 

11. The recent cavity in the upper 
portion of the lung which will not re- 
spond to artificial pneumothorax is the 
ideal indication for thoracoplasty. In all 
other stages of tuberculosis the results 
from thoracoplasty cannot be predicted. 
Some cases emerge with a positive spu- 
tum and some with a negative, but one 
cannot predict this in advance. This 
opinion is indeed at variance with that 
of most phthisiologists who have thought 
that best thoracoplasty results were ob- 
tained in cases of some chronicity. 

The authors believe that the problem 
is much more than the proposition of 
closing cavities. There is always bron- 
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chiectasis with the cavitation. Unsus- 
pected bronchial block may exist in any 
case, and bring the most expertly per- 
formed thoracoplasty to failure. 

12. After thoracoplasty, bronchiecta- 
sis remains in every case. Indeed, it is 
not infrequently greater than preopera- 
tively. This bronchiectasis may or may 
not give rise to a positive sputum. There- 
fore, the authors feel that thoracoplasty 
in all but those cases of early cavity 
without bronchiectasis is a completely 
hit-or-miss affair. The end result is not 
due to the skill of the operator or the 
prognostic ability of the physician. 

13. Discouraged by these variable re- 
sults, the authors have tried the thera- 
peutic effects of sulfonamides suspended 
in lipiodol instilled directly into the 
dilated bronchi. Remarkably, a consider- 
able number of cases of sputum conver- 
sion have been obtained by this means. 
This has been observed in chronic cavity 
cases sometimes before and sometimes 
after collapse therapy. Two gm. of 
sulfanilamide or sulfadiazine may be 
suspended in 5 cc. of lipiodol. A much 
higher local concentration of the drug 
is obtained than possible by systemic 
therapy. It is possible by using this 
suspension to simultaneously perform 
both diagnostic studies and local ther- 
apy in the hope of sterilizing chronic 
tuberculous bronchiectatic areas and cav- 
ities. The authors also feel that sputum 
is routinely diminished in amount and 
infectivity by such treatment. There- 
fore, they recommend it routinely three 
days prior to the performance of a 
thoracoplasty. If such a preoperative 
treatment can lessen the danger of tuber- 
culous spreads and extension of bron- 
chiectasis during surgery, it is indeed a 
most valuable contribution to thoracic 
surgery. 

Surgical Treatment of Tension 
Cavities — Certain cavities fail to col- 


lapse in spite of surgical measures 
(pneumothorax, thoracoplasty) due to a 
valvular mechanism in the draining 
bronchus or at the junction of the bron- 
chus and the cavity wall. This valve 
effect is usually due to an area of 
edema, granulations, or stenosis, with 
or without the addition of tenacious 
secretions within the bronchial lumen, 
often with associated bronchial spasm. 
Since the bronchus dilates on inspiration 
and contracts on expiration, air is read- 
ily trapped within the cavity. If there 
is a considerable increase in intrabron- 
chial pressure as in coughing, air may 
be forced into a cavity under high pres- 
sure and trapped there. Since this pres- 
sure will be considerably greater than 
atmospheric, it would not be logical to 
expect cavitary closure with thoraco- 
plasty or pneumothorax, even of the 
tension type. 

These high intracavitary pressures 
may be directly measured by needling 
through the chest wall. Thus the nature 
of a suspected cavity may be determined 
in advance. 

Since these cavities are due to a 
partial obstruction of the draining bron- 
chus, they may alter in size at any time 
if the degree of obstruction becomes 
greater or less, thereby influencing the 
efficiency of the valvular mechanism. 
Sometimes, cavities suddenly close be- 
cause the bronchial obstruction becomes 
complete with subsequent absorption of 
the air in the cavity. 

Maier 8 feels that there is a much 
better chance for closure of these cavi- 
ties by thoracoplasty than by pneumo- 
thorax therapy. This may be due to 
immobility of the thoracic cage with 
resultant practical elimination of lung 
motion. This lack of motion may pre- 
dispose to further obstruction of the 
bronchus. Often in such cases, cavity 
closure does not occur immediately after 
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thoracoplasty. But, after several months, 
the cavity may finally close and the spu- 
tum turn negative. 

Suction (Monaldi) drainage of ten- 
sion cavity by insertion of a catheter 
directly into it will invariably result in 
marked shrinkage in the cavity and 
lessening of sputum. However, even 
after several months of such drainage, 
there is always a great probability that 
the cavity will reopen as soon as the 
catheter is removed. In some cases, the 
Monaldi drainage has been used as a 
preliminary to thoracoplasty. Thus used, 
it reduces the size of the cavity and the 
amount of sputum and improves the 
patient’s condition. However, the objec- 
tion can always be raised that any pa- 
tient with cavity closure under this com- 
bination of treatment might have had 
the same result with simple thoraco- 
plasty. 

Open cavitary drainage has sometimes 
been employed, particularly in cases with 
persistent residual cavitation following 
thoracoplasty. In Maier’s experience, 
there has been considerable difficulty in 
obtaining healing of the chest wound 
after such a cavernostomy. 

Maier 8 prefers lobectomy or pneumo- 
nectomy in selected cases with tension 
cavity. In sixteen cases of lobectomy for 
pulmonary tuberculosis, there was one 
death due to spread, three contralateral 
reactivations, two empyemata (with fis- 
tula). Two total pneumonectomies for 
tension cavity were followed by unevent- 
ful recovery. 

Drainage Treatment of Insufflated 
Cavities — The term “insufflated cavity” 
has the same meaning as “tension cav- 
ity,” “check-valve cavity,” etc. 

Eloesser, Rogers, and Shipman 9 pre- 
fer skin-flap drainage to the use of 
mechanical suction drainage with a cath- 
eter in the cavity because of the notori- 
ous technical difficulties connected with 


such drainage continued over a long 
period of time. The skin-flap method 
of valvular drainage permits a certain 
amount of negative pressure to build up 
in the draining cavity (unless the bron- 
chial fistula is very large) without the 
encumbrance of tubes, bottles, motors, 
etc. Once properly established, the flap 
is nearly foolproof in function. 

The procedure may be a primary one 
to deflate a “tension cavity” or it may be 
secondary to an unsuccessful thoraco- 
plasty. It is essential that the cavity be 
accurately localized and the route of 
access be carefully planned. 

The routes may be anterior, lateral, 
or posterior. Anterior flaps are least 
desirable for technical reasons, because 
of the danger of subpectoral extension 
of infection, and because of lack of de- 
pendency of drainage. 

The axillary route is preferable. It is 
applicable in cases of upper lobe cavita- 
tion. The base of the flap is placed over 
the rib to be resected. The flap is 
U-shaped, the free end pointing down- 
ward and the sides at right angles to 
the ribs. The flap consists of skin and 
subcutaneous tissue only. The rib over- 
lying the cavity is resected along with 
its periosteum and any attached inter- 
costal muscles; about 2 inches of rib is 
removed. The edges of the flap are 
sutured to the pleura by two sutures 
taken at sufficient distance from the tip 
of the flap to permit the tip to be in- 
serted into the cavity at the second stage. 
The flap is then held in place by packing. 

The procedure is done in two stages 
because there is danger of the flap be- 
coming ulcerated and blown out of place 
by the intracavitary pressure, if the cav- 
ity is opened at this time. Two or three 
weeks later, the cavity is opened, pref- 
erably by a cautery, and the tip of the 
flap is placed into the cavity and held 
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there for a week or two by vaseline gauze 
packing. 

Cavities in the apex of the lower lobe 
can only be drained by the posterior 
approach. The flap must be long because 
of the thickness of the chest wall. The 
base of the flap must lie superiorly and 
medially or it will be pulled away from 
the pleura by scapular movements. The 
cavity should not be opened until this 
flap is well adherent. 

Tubes and packs should not be used 
since they defeat the purpose of the 
valve. The flap is left in place until the 
cavity is closed and until sputum and 
drainage are both negative for tubercle 
bacilli. After a year or more, the flap 
may be detached and sewed back into its 
original position. 

Of twenty-four cases, twenty-three 
had flaps completed (one recovered after 
the first stage only), eighteen resulted in 
cavitary closure, three were unsatisfac- 
tory, two patients died of tuberculous 
meningitis. 

It is now believed that these cavities 
persist first because of the bronchial 
valvular mechanism — the “intrinsic fac- 
tor,” and second because of adherence 
to thickened pleura overlying them. This 
is called the “extrinsic factor.” 

Therefore, Eloesser, Rogers, and Ship- 
man 9 now believe that the following 
conditions should be met in performing 
flap drainage: (1) Thoracoplasty 
should have been done for upper lobe 
cavities (extrinsic factor dealt with) ; 
(2) phrenic interruption should have 
been done for lower lobe cavities (extrin- 
sic factor dealt with) ; (3) the residual 
cavity should still be an insufflated 
one as shown by manometric reading 
(intrinsic factor still operative) ; and 
(4) the cavity should be opened in such 
a manner that the opening will remain 
adequate over a long period of time. 


Tracheobronchial Tuberculosis 

At the present time there is no clear 
understanding of the reasons why 5 to 
15 per cent of persons with pulmonary 
tuberculosis develop tuberculous bron- 
chitis while the rest do not. The pres- 
ence of this complication severely handi- 
caps the clinician’s therapeutic efforts 
and alters the prognosis unfavorably. 
Even more, the failure to recognize and 
allow for the presence of this compli- 
cation is fraught with unexpected dan- 
gers. Yet, many phthisiologists are 
scarcely aware of the existence of this 
entity in clinical practice. This unaware- 
ness is aggravated by the inability of 
the bronchoscope to visualize the actual 
lesion in many cases because the disease 
may be limited to a nonvisualized por- 
tion of the bronchial system. 

Pathology — Silverman, 10 in 110 au- 
topsies on patients dying from pulmonary 
tuberculosis, found definite tuberculosis 
of the trachea or main bronchi in 66 
instances (60 per cent). Many of the 
others presented diffuse reddening and 
edema of the mucosa, and some shallow 
ulcerations of a nonspecific character. 
These were not considered tuberculous 
endobronchitis in this statistical series, 
although that possibility cannot be com- 
pletely ruled out. Gross ulcerations with 
tuberculous granulation tissue were more 
common than microscopic ulcerations. In 
some cases there was extensive associ- 
ated fibrosis. This was capable of mark- 
edly narrowing or stenosing the smaller 
bronchi, but did not usually appreciably 
narrow the trachea. Complete occlusion 
due to healing by fibrosis was only seen 
in the small branches of the lobar bron- 
chi. Lesser degrees of this were seen 
in the major bronchi. The high inci- 
dence of tracheobronchial disease in this 
series was doubtless due to the fact that 
these were studies of cases which had 
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died of tuberculosis and also to the care 
with which the search for the lesions was 
carried out. There seems to be no doubt 
that the severer the pulmonary disease, 
the greater is the tendency to develop- 
ment of tracheobronchial tuberculosis. 

Meissner , 11 in reviewing sixty lungs 
or lobes resected for tuberculosis, found 
endobronchial tuberculosis in thirty-one 
cases. Here, too, the true incidence of 
the complication in pulmonary tubercu- 
losis is not reflected since many of these 
cases were resected because of the endo- 
bronchial disease. 

Meissner 11 has stressed that in many 
cases there is no actual ulceration of the 
mucosa, but merely submucosal tubercles 
plus some submucosal edema. The limi- 
tations of bronchoscopic study in such 
cases are obvious. In twenty-seven of 
the thirty-one cases with bronchial dis- 
ease, the hilar lymph nodes revealed 
microscopic tubercles, but with minimal 
caseation. He has observed an apparent 
continuity of disease from the point near- 
est the hilum through the segmental 
bronchi to a parenchymal lesion. 

Silverman 10 has shown that there is no 
direct correlation between the incidence 
of tracheobronchial and laryngeal tuber- 
culosis. 

Pathogenesis — In all cases Meiss- 
ner 11 found the bronchial disease to be 
directly related to a parenchymal caseous 
focus (in twenty instances, this was an 
actual cavity) which permitted tubercle 
bacilli to drain over the affected bron- 
chi. Silverman , 10 too, felt that endo- 
bronchial disease is practically always 
due to direct drainage of tubercle bacilli 
into the affected bronchi. This usually 
takes the form of direct surface implan- 
tation. Occasionally, a caseous focus 
such as a lymph node* may break di- 
rectly into a bronchus. Hematogenous im- 
plantation occasionally takes place, as in 
generalized miliary tuberculosis, Meiss- 


ner feels that the lymphatics of the bron- 
chial wall play an important role in the 
infection of the bronchi and in the spread 
of the disease. 

Radiology — Birkelo and Poznak 12 
have divided the radiological findings 
suggesting endobronchial disease into the 
direct radiological findings (more or less 
pathognomonic x-ray findings) and the 
“indirect” indications in which certain 
clinical observations are combined with 
certain otherwise negative radiological 
evidences to suggest the likelihood of 
endobronchial tuberculosis. They sug- 
gest the following classification: 

Direct signs : 

1. Atelectasis. 

2. Sudden consolidation of a lobe under 

collapse. 

3. Sudden spread of a lesion apparently 

controlled. 

4. Blocked cavity. 

5. Far advanced disease. 

Indirect signs : 

1. Hemoptysis of the milk or streaking 

type, without demonstrable x-ray 

findings. 

2. Positive sputum without demonstrable 

cavity. 

3. Persistent, nonproductive cough. 

Clinical Aspects — Stone 13 feels that 
while the bronchoscope is only capable 
of revealing pathology in the larger 
bronchi, it is mainly with disease of the 
larger bronchi that we are concerned. 
Stenosis or obstruction of the larger 
bronchi is of serious clinical importance, 
but obstruction of the peripheral bronchi 
results in atelectasis of small segments 
of lung tissue and may have no clinical 
significance. Therefore, bronchoscopic 
examination is an extremely valuable 
method of diagnosing clinically impor- 
tant endobronchial disease. He draws 
his conclusions from a series of fifty 
proven cases bronchoscopically diag- 
nosed. Thirty-six were females and 
fourteen males, about the expected ratio. 
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Stone 13 feels that the most significant 
symptom in these cases was a localized 
wheeze. This symptom was present in 
62 per cent of cases. The 100 per cent 
collapsed lung or unexpandahle "opaque” 
lung was next most prominent, being 
present in 40 per cent of the cases. Bal- 
looning of the cavity under pneumo- 
thorax therapy or unexpected variations 
in size of the cavity under collapse ther- 
apy was noted in several cases. Pain or 
mild soreness in the substernal region was 
noted in 30 per cent of cases. Failure to 
close cavities or convert sputum with 
thoracoplasty, persistent cough, copious 
expectoration, hemoptysis, and sepsis 
were all noted in this series. Twelve 
per cent presented symptoms resembling 
tuberculous bronchiectasis. Anaerobic in- 
fection with abscess formation occurred 
in two cases following complete stenosis 
of a bronchus. In general, he feels that 
the symptoms and signs of clinically 
important endobronchial tuberculosis are 
those of partial atelectasis with resultant 
superimposed infection. 

Bronchoscopy — Wilson 14 divides the 
stages of tuberculous bronchitis as fol- 
lows: (1) Submucosal infiltration; (2) 
ulceration and hyperplastic changes ; ( 3 ) 
healing. These stages frequently coexist. 

In stage 1, the bronchoscopist may 
see granular and reddened mucosa, par- 
ticularly around one of the bronchial 
orifices, usually the posterior half of its 
circumference. The bronchial wall is 
indurated and edematous so that the 
cartilaginous rings do not stand out nor- 
mally or may be entirely obliterated. 
Submucosal nodulation, representing tu- 
bercles, may or may not be seen. Some 
degree of narrowing of the main bron- 
chus is usually present but as a rule the 
main bronchus has an adequate airway. 
Such a process may be localized to the 
bronchial orifice or may extend to in- 


volve the entire main bronchus and 
extend into the trachea. 

Stage 2 may appear at any time in 
the course of stage 1. Ulceration and 
granulation tissue become evident. Hy- 
perplastic changes in the bronchial wall 
become more marked and the cartilages 
may become involved; this is evidenced 
by increased mobility of the bronchial 
wall. Ulceration may occur early or late 
in the course of a case of pulmonary 
tuberculosis and at any point along the 
involved portion of the bronchus. The 
ulcers have irregular edges and the base 
is often covered with grayish exudate. 

Stage 3 usually appears insidiously 
during stage 1 or 2. It often takes 
place in portions of the bronchial tree 
while the inflammatory process continues 
extending in other portions. The sub- 
mucosal types of involvement show pro- 
gressively less inflammatory reaction and 
edema, and the mucosa becomes less 
granular and friable. Isolated ulcers heal 
with very little evidence of scarring. 
Where tissue destruction has been 
marked, stenosis will eventually appear 
as a result of fibrosis. The degree of 
stenosis will depend upon the extent of 
tissue destruction and its occurrence can 
usually be predicted by the bronchoscop- 
ist by the character of the preexisting 
lesion. 

For unexplained reasons, the ultimate 
stenoses tend to involve some portions 
of the bronchial tree much more often 
than others. In thirty-six consecutive 
cases of stenosis, twenty, or 55.5 per 
cent, involved the left main bronchus 
and eleven, or 30.5 per cent, involved 
the orifice of the right upper lobe. Pre- 
sumably these stenoses occur at the 
point of maximum destruction of the 
bronchial wall and perhaps have some- 
thing to do with the lymphatic drainage 
of the bronchial wall itself. 
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Wilson 14 considers that all cases of pul- 
monary tuberculosis should be broncho- 
scoped, but when such a routine cannot 
be established, the following indications 
must be recognized for the procedure : 

A . Clinical indications : 

1. Unilateral wheeze. 

2. Positive sputum without evidence of 

parenchymal source. 

3. Positive sputum with apparently con- 

trolled parenchymal disease. 

4. Severe symptoms (cough, difficulty in 

raising sputum, dyspnea, and cya- 
nosis) without evident cause in the 
parenchyma. 

5. Evidence of intermittent retention of se- 

cretions, such as variation in the 
amount of sputum and the occurrence 
of fever. 

6. Prolonged fever following thoraco- 

plasty. 

B Roentgenological indications : 

1. Mediastinal shift with or without eleva- 

tion of diaphragm. 

2. “Hilar flare. ,, 

3 Opaque lesions of lobular, lobar, or 
multilobar distribution. (Opaque le- 
sion is used in preference to the term 
“atelectasis”). These may appear 
suddenly following collapse therapy. 

4. Basal tuberculosis. 

5. Certain types of cavity : 

a. Those with thin walls and fluid 

levels. 

b. Those that fluctuate in size. 

6. Widespread parenchymal disease with- 

out evident parenchymal source. 

7 . Obstructive emphysema. 

C. Contraindications to bronchoscopy are : 

1. Terminal phase of the disease. 

2. Pulmonary hemorrhage, 

3. Acute respiratory infection. 

4. Tuberculous laryngitis. If this involve- 

ment is of the ulcerative type, bron- 
choscopy should not be done except 
for an extreme emergency. If the 
involvement is of the submucosal 
type, bronchoscopy may be performed 
if it can be done without trauma. 

Treatment — This is not entirely sat- 
isfactory at present. Stone feels that 
various methods of treatment must be 


applied and followed up for years before 
definite conclusions can be drawn about 
this disease. In general, there is a tend- 
ency for the bronchial disease to subside 
if the parenchymal disease is controlled. 
This would be expected on the basis of 
Silverman’s concept that bronchial dis- 
ease is mainly caused by surface contact 
of infected secretions. However, Wilson 
has shown that once endobronchial dis- 
ease is well established, it becomes to a 
considerable extent independent of its 
parent caseous focus and is then self- 
propagative. Furthermore, the usual 
measures employed in treating paren- 
chymal lesions are collapse measures. 
These measures, especially pneumotho- 
rax, tend to aggravate any impairment 
of bronchial drainage and may change a 
partially stenotic lesion into an acutely 
stenotic one. This is the explanation 
of the phenomenon of “opaque” lobe 
or lung (atelectatic lung with varying 
amount of retention and infection) which 
may suddenly occur after the induction 
of a pneumothorax. It is common enough 
to justify Wilson’s contention that no 
case should be subjected to collapse ther- 
apy until bronchoscopy has been per- 
formed to at least rule out high grades 
of ulceration or stenosis of the larger 
bronchi. However, there is a great dif- 
ference in the various forms of collapse 
therapy in bronchial stenosis. While 
phrenic paralysis and especially pneumo- 
thorax are definitely contraindicated in 
any case with high-grade bronchial steno- 
sis, thoracoplasty may usually be tried 
with impunity unless there is already a 
complete stenosis. 

Wilson 14 strongly advises the topical 
application of 30 per cent silver nitrate 
via bronchoscope in the ulcerative and 
ulcerohyperplastic types. He feels that 
such treatments must be repeated at least 
once every two weeks. 



852 


SURGERY 


Conservative management may be fol- 
lowed by uneventful healing in cases of 
submucosal involvement or limited ulcer- 
ation providing the parenchymal disease 
is under control. X-ray therapy has 
been recommended by some. 

Overholt and Wilson 15 have pointed 
out that while complete thoracoplasty is 
effective in a considerable number of 
cases of marked bronchial stenosis, it is 
really less valuable than superficially 
apparent since it is rarely applied in 
cases progressing rapidly downhill. Only 
those which weather the storm and be- 
come stabilized are subjected to thoraco- 
plasty. Tension cavities, basal disease, 
and widespread active disease are com- 
mon with bronchial involvement, and yet 
these conditions are notorious for their 
poor response to thoracoplasty. There- 
fore, these authors have been resorting 
to lobectomy and pneumonectomy in an 
increasing number of cases. They report 
thirty cases of tracheobronchial tuber- 
culosis operated between 1934 and 1944. 
Twelve were considered as desperate or 
last resort cases and eighteen were con- 
sidered reasonable risks. The sex ratio 
was four females to one male. Twenty- 
four had stenotic bronchial lesions, eleven 
with associated ulceration. Five had 
ulcerative lesions, and one had a sub- 
mucosal lesion with marked edema. 

Of nineteen cases operated between 
January, 1942, and January, 1944, five 
operative deaths occurred, four of these 
being among the seven desperate risk 
cases, making an overall mortality of 
26.3 per cent. The reasonable risks re- 
sulted in a mortality of 8.5 per cent, 
while the desperate risks resulted in a 
57.1 per cent mortality. Contralateral 
spreads occurred in 15.8 per cent of the 
cases. Bronchial stump ulcers occurred 
in 21 per cent of cases. Bronchial fistula 
occurred in 5.2 per cent of cases, and 
empyema occurred in 10.4 per cent. 


Overholt and Wilson 15 stress that re- 
section is not to be considered as a com- 
petitive but as a supplementary type of 
therapy to other longer established meth- 
ods of treatment of bronchial tuberculosis. 

Pulmonary Resection for Tuber- 
culosis Symposium — The symposium 
presented at the twenty-fifth annual meet- 
ing of the American Association for 
Thoracic Surgery, Chicago, May 5, 1944, 
upon surgical experiences with lobectomy 
and pneumonectomy for pulmonary tu- 
berculosis is the most up-to-date and 
authoritative dissertation upon the sub- 
ject, a most timely one. Since collapse 
therapy is only effective in approxi- 
mately three fourths of the cases in 
which it is persistently applied, and 
since the limitations of drainage proce- 
dures are narrow, excision of the active 
focus in localized pulmonary tuberculosis 
is logical and will undoubtedly be ex- 
ploited more freely when the surgical 
indications and management are better 
understood. Many clinical observations 
and deductions have been recorded in 
this series of papers, the full importance 
of which has not been thoroughly ap- 
preciated as yet. Nevertheless since, 
during the past eighteen months the 
author, who only took part in the open 
discussion of this symposium, has had an 
opportunity to visit and communicate 
with some of these same authors, and 
has operated upon some forty-odd more 
cases, he will attempt to emphasize such 
of these observations as now seem most 
important to him. 

Dolley 16 has stressed that new proce- 
dures in thoracic surgery have uniformly 
followed a regular pattern, and that 
this certainly has been true in resection 
for pulmonary tuberculosis. Fie points 
out that first the procedure is announced 
and recommended for a particular con- 
dition along with the presentation of an 
inadequate series of cases, recently done 
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and with unconvincing conclusions. Skep- 
ticism is manifested by the audience and 
such clinical trial as is performed by 
them is limited and halfhearted. The 
selection of cases is poor and results are 
discouraging. Subsequently disasters are 
reported and the operation is condemned. 
After months or years, several independ- 
ent workers suddenly report larger series 
of cases, better selected, and with experi- 
ence in surgical technic and management 
modified by the previous disasters and 
unsatisfactory results of early cases. A 
wave of often violent enthusiasm follows 
and the operation takes precedence over 
less radical and more dependable proce- 
dures. Finally, with greater experience, 
proper evaluation of the procedure per- 
mits standardization of indications, tech- 
nic, and management, and the procedure 
is placed in its proper niche. Dolly feels 
that resection for tuberculosis is now in 
the enthusiastic stage. 

James 17 has reported two deaths fol- 
lowing seventeen lobectomies for tuber- 
culosis and three deaths following fifteen 
total pneumonectomies. Three additional 
cases among the pneumonectomies are in 
poor general condition and may even- 
tually succumb. Seven of the first group 
and twelve of the latter group did not 
have demonstrable cavities, but rather 
had bronchiectasis, bronchial stenosis, 
tuberculous bronchitis, or (one case) 
tuberculoma. All but one of the cavitary 
cases had already been subjected to 
apparently adequate extensive collapse 
therapy without cavity closure. 

James 17 feels that one should not 
divide a bronchus through an area of 
active tuberculous bronchitis. He has 
stressed that if there is even moderate 
narrowing of a main bronchus, it is nec- 
essary to perform a total pneumonec- 
tomy rather than a lobectomy for the 
cavitary lesion. He utilizes the lateral 
operative position and a posterolateral 


approach without removal of a rib. The 
bronchus has been divided as proximally 
as possible and closed by a running end 
suture of chromic catgut with or without 
reinforcing silk sutures. The stump is 
covered with pleura or other tissue. He 
does not perform routine postoperative 
thoracoplasty. 

It must be observed that the series 
of cases reported by this author is essen- 
tially one of stabilized chronic, often far 
advanced, pulmonary or bronchial tuber- 
culosis in which prolonged observation 
and sanatorium or collapse treatment had 
already been applied. 

On the other hand, Maier and Klop- 
stock ls have reported upon sixteen cases 
of lobectomy in earlier types of pulmo- 
nary tuberculosis. None of these have 
had previous thoracoplasty and none had 
tuberculous bronchiectasis. All were in 
good general condition, even though sev- 
eral showed considerable evidence of 
activity as shown by the sedimentation 
test, slight fever, and elevated pulse rate. 
Only one had a large amount of sputum 
(and this case died of a fatal contra- 
lateral operative tuberculous spread). 

The posterolateral approach with re- 
section of one rib was employed rou- 
tinely. Extrapleural dissection was em- 
ployed wherever cavities came close to 
the chest wall and wherever the lung 
was extremely adherent to the chest wall. 
An attempt was made to ligate the bron- 
chus soon after opening the thorax in 
order to prevent contralateral expression 
of infected secretions. For technical rea- 
sons this cannot always be readily done. 
Closure of the bronchus was accom- 
plished by interrupted fine silk end su- 
tures, and the stump was covered by a 
flap of pleura. Drainage is employed for 
twenty-four to forty-eight hours to favor 
reexpansion of the remaining lobe, which 
is freely mobilized. The phrenic nerve is 
crushed in most cases to lessen the size 
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of the pleural space to be obliterated by 
the expanding lung. Anesthesia is given 
through a simple endotracheal catheter 
with or without a cuff. Cyclopropane or 
a gas - oxygen - ether sequence is used. 
The anesthetist is charged with the re- 
sponsibility of preventing contralateral 
expression of secretions and thus of 
bronchiogenic spread. (The editor con- 
siders this an unfair responsibility, par- 
ticularly in cases with much sputum.) 

Ten of the patients had an uneventful 
and uncomplicated postoperative course. 
In three there was radiographic evidence 
of contralateral flare-up of preexisting 
tuberculous disease. Since the process 
promptly improved, these lesions were 
not considered to be tuberculous spread. 
One patient developed an apical staphylo- 
coccic empyema with bronchial fistula, 
and one a pure tuberculous empyema 
with fistula. Death resulted in one case 
from a tuberculous contralateral spread. 
This patient had had a large tension cav- 
ity with a fluid level. The patient was 
fairly toxic. 

Maier and Klopstock raise the ques- 
tion of the advisability of routine lim- 
ited thoracoplasty after upper lobectomy 
to prevent hyperinflation of the remain- 
ing lobes. They feel that the passage 
of some years will be necessary before a 
definite decision can be reached on this 
subject. 

Chamberlain, 19 on the other hand, 
feels that the reduction of pulmonary 
function which occurs following lobec- 
tomy with overstretching of the remain- 
ing lobes is much greater than that fol- 
lowing selective thoracoplasty. He has 
shown this to be true in a small series 
of cases by bronchospirometric studies. 
He also points out that in forty-six 
cases subjected to apical or upper lobe 
thoracoplasties (six ribs or less), the 
sputum was converted in 80 per cent of 
cases. There was only one death in the 


series. He, therefore, feels that thoraco- 
plasty should be done first, and lobec- 
tomy reserved for the case in which it 
fails. He also points out that even cases 
of tuberculous bronchiectasis can be con- 
verted in many cases by especially good 
thoracoplastic collapse. He quotes Alex- 
ander (1942), Tuttle (1942), and Cham- 
berlain and Gordon (1942) to show that 
thoracoplasty is safe and effective in 
many cases of endobronchial tuberculosis 
including stenosis. 

Overholt and Wilson 20 have accepted 
patients for resection on much wider in- 
dications than any of the other authors. 
They take cases which fall into the “des- 
perate risk” classification (Alexander’s 
“Collapse Therapy of Pulmonary Tuber- 
culosis,” 1937) as well as all other varie- 
ties of cases recommended for resection. 
They also perform resection as an elec- 
tive procedure in certain cases which 
might well respond to thoracoplasty, 
notably lower lobe cavities, large or hilar 
cavities, tension cavities, and even active 
tuberculous disease in diabetics. 

These authors stress the absolute ne- 
cessity of the individual ligation technic 
in these cases. They also feel that any 
tuberculous flare-up in the same or oppo- 
site lung must be considered as a bron- 
chiogenic spread until proven otherwise. 
Since such a thing can only be proven 
if the flare-up promptly subsides, they 
have at least 11.1 per cent of listed con- 
tralateral and 4.4 per cent of ipsilateral 
spreads in forty-five cases done between 
1942 and 1944. These cases were all 
operated by the posterolateral approach 
with resection of one rib. Forty con- 
secutive resections done in the months 
preceding December 15, 1945, were oper- 
ated in a face-down position which pre- 
vents, as far as possible by gravity, 
expression of infective secretions from 
the infected into the noninfected lung. 
In this series, only one contralateral 
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spread occurred. These results seem to 
corroborate their theory that the pre- 
ponderance of contralateral exacerbations 
are really tuberculous spreads by the 
bronchiogenic route. 

The editor , 21 too, has felt that spreads 
and exacerbations are due to direct ex- 
pression of secretions from the diseased 
into the normal lobes during the manip- 
ulations of surgery, and has attempted 
to control this factor by endobronchial 
packing and endobronchial anesthesia 
tubes in which are incorporated direct 
bronchoscopic types of visual system. 
The anterior (Rienhoff) approach for 
upper lobectomies and total pneumonec- 
tomies is also useful for the purpose of 
preventing bronchiogenic spread provid- 
ing that the operated side is kept lower 
than the unoperated, and provided that a 
moderate Trendelenberg position is em- 
ployed. Unfortunately, the exposure 
afforded by this incision is not large. It 
seems to the editor that it is possible to 
utilize gravity to prevent bronchiogenic 
spread, this being preferable to difficult 
and time-consuming endobronchial ma- 
nipulations which traumatize the bron- 
chial mucosa and cause a thin sanguino- 
mucoid discharge. Such a secretion 
might well carry bacteria into other 
lobes during the postoperative period 
unless the patient is able to cough it up. 

Benign Tumors of the Lung 

The so-called “adenoma of the bron- 
chus” is the second most common pri- 
mary tumor of the lung, being about one 
tenth as common as carcinoma. These 
tumors are slow growing and usually 
arise in the major bronchial divisions as 
papillary or sessile growths. There is 
frequently a considerable extrabronchial 
portion. They tend to appear in young 
females. Sixteen of the twenty cases 
reported by Jackson, Konzelmann, and 
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Norris 22 were females, and none were 
over forty-five years of age. 

Jackson, Konzelmann, and Norris be- 
lieve that bronchial adenomas may in- 
filtrate the wall of the bronchus and any 
tissue which comes in their path just as 
a basal-cell carcinoma of the skin might 
do. However, they feel that such infiltra- 
tion is sufficiently infrequent, and limited 
when it does occur, so that endobron- 
chial removal is justified where it can be 
done, admitting that complete removal 
by this means is often not possible, and 
that, obviously, incompletely removed tu- 
mors will recur. Furthermore, they feel 
that repeated removal does not cause 
more rapid growth or alter the behavior 
of the remaining cells. They believe that 
lymph or blood stream metastasis is ex- 
tremely rare, and that they have met no 
true carcinomas of the lung which started 
as adenomas. 

Graham and Womack , 23 on the other 
hand, believe that these tumors are all 
potentially malignant, and cite several 
indisputable cases from their own clinic 
in which both the lymph node and dis- 
tant (liver) metastases have occurred. 
Further, they utilize the literature to 
show that other such cases have been 
reported. They report one case of their 
own and one from the literature in which 
bronchoscopic removal of an apparently 
typical adenoma was followed by great 
improvement for several years, and then 
by recurrence and death from carcinoma 
of the lung. Unless it can be shown that 
the original diagnosis is wrong in these 
two cases, they would seem to be suffi- 
cient to prove Graham and Womack’s 
viewpoint. 

Chamberlain and Gordon 24 report ten 
cases in which seven were cured by 
pulmonary resection, and two died sub- 
sequent to bronchoscopy. One of these 
deaths was due to asphyxia from an 
intrabronchial blood clot, and one to 
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asphyxia from a pedunculated portion 
of the tumor. Interestingly enough, this 
last case had been bronchoscoped five 
years previously and the slides from the 
biopsy specimen were available for com- 
parison with the slides from the autopsy 
specimen. The biopsy had been diag- 
nosed by Konzelmann as from an adeno- 
carcinoma grade two, but the specimen 
actually seemed typically adenomatous 
except in one area where it suggested 
malignancy. The autopsy specimen re- 
vealed that marked histologic transition 
had taken place, the pattern being pre- 
dominantly malignant. 

Chamberlain and Gordon 24 point out 
that in every one of their cases there was 
marked extrabronchial extension of the 
tumor so that complete removal by bron- 
choscopy would have been impossible. 
They also point out that even after suc- 
cessful maintenance of an airway by 
repeated bronchoscopic removal, there is 
progressive narrowing of the bronchial 
lumen over the years due to either intra- 
mural or extrabronchial growth (Clerf 
and Bucher, 1942). 

The symptoms o"f these tumors are 
cough and hemoptysis due to irritation 
and bleeding from the local lesion ; wheez- 
ing and dyspnea due to unilateral partial 
bronchial obstruction, and those asso- 
ciated with atelectasis, pneumonitis, bron- 
chiectasis, abscess, or even empyema after 
more complete obstruction and infection 
are established. 

Treatment — Once this latter group 
of complications has become permanent, 
only pulmonary resection can relieve 
the symptoms and none of the authori- 
ties question the indications. Graham 
and Womack prefer total pneumonec- 
tomy because of greater completeness of 
lymph node extirpation. Chamberlain 
and Gordon 24 prefer lobectomy where 
feasible. 


Jackson, Konzelmann, and Norris 22 
feel that bronchoscopic removal is indi- 
cated as long as the biopsy indicates a 
benign lesion providing irreparable distal 
suppuration has not become superim- 
posed. They feel that the risk of endo- 
scopic procedures in skilled hands is 
slight. 

Graham and Womack, 23 while accept- 
ing bronchoscopic treatment as a neces- 
sary palliative in certain poor risk cases, 
and while admitting it may sometimes 
be a valuable part of preoperative prep- 
aration, feel that the tumor is at least 
potentially malignant, and point out that 
the usual extrabronchial portion of the 
tumor cannot be removed endoscopically. 
Since there is frequently doubt from the 
biopsy studies whether the tumor is 
actually malignant at that time, resection 
is the safest procedure. They suggest 
that the extreme rarity of adenoma of 
the bronchus in persons past middle life 
may be due to the fact that they may all 
by then have undergone metaplasia into 
their malignant counterparts. 

Hamartoma 

McDonald, Harrington, and Clag- 
gett 25 report upon twenty-three cases 
of hamartoma of the lung. They refer 
to those benign tumors which are pre- 
dominantly composed of cartilage, but 
also contain epithelial elements and fre- 
quently mucous cysts. This is a change 
from the original meaning of the term 
“hamartoma,” used by Albrecht ( 1904) 
to describe a tumor of a tissue in which 
all the normal elements of that tissue are 
present but in a scrambled fashion. 
While such a definition would doubtless 
include the “hamartoma” of McDonald, 
Harrington, and Claggett, it would also 
include any mixed cell tumor. Womack 
and Graham (1938) have already ap- 
plied the term in that sense to “adenoma” 
of the bronchus. 
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Twenty cases were found at necropsy 
in 7972 consecutive cases — an incidence 
of 0.25 per cent. The other three were 
surgical cases, two of which were picked 
up during routine x-rays of the chest, 
and one who really had symptoms (dysp- 
nea and burning feeling in right anterior 
chest). 


These tumors are usually found well 
out in the parenchyma of the lung, not 
associated with a bronchus. They are fre- 
quently subpleural and vary from a diam- 
eter of less than 1 cm. to one encroach- 
ing upon the size of the thorax. They 
may become calcified or ossified. They 
apparently have no age or sex predilec- 
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Fig. 3 — (After Ochsner, A. and DeBakey, M. : Jour. Thor. Surg. 11:357, 1942). Diagram- 
matic representation of lymphatic drainage of the lungs (after Rouviere). (Ochsner, A., Dixofo, 
J. L., DeBakey, M. : Climes 3: 1187 (Feb.) 1945.) 

Fig. 4 — Graphic representation of results in authors’ 190 cases of carcinoma of the lung 
diagnosed clinically. (Ochsner, A., Dixon, J. L., DeBakey, M. : Clinics 3: 1187 (Feb.) 1945.) 

Fig. 5 — Graphic representation of incidence of operability in authors’ 139 cases of proved 
carcinoma of the lung. (Ochsner, A., Dixon, J. L., DeBakey, M. : Clinics 3: 1187 (Feb.) 1945.) 

Fig. 6 — Graphic representation of types of therapy in authors’ 139 cases of proved carcinoma 
of the lung. (Ochsner, A., Dixon, J. L, DeBakey, M. : Clinics 3: 1187 (Feb.) 1945.) 
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tion. They will probably be found more 
frequently now that mass x-ray surveys 
are being carried out. 

The tumor is slow growing and strictly 
benign. It should be considered in the 
differential diagnosis of every solitary 
lung lesion. Treatment recommended is 
local resection, perhaps up to a lobec- 
tomy. Frozen sections may be made at 
operation to determine whether more 
extensive resection is necessary. 

Cylindroma o£ the Bronchus — 
MacDonald, Moersch, and Tinney- 6 re- 


atelectasis, pneumonitis, bronchiectasis, 
or lung abscess. They are more likely 
than adenomas to involve the trachea. 
They are moderately radiosensitive. 

Bronchoscopically and clinically, they 
resemble adenomas. 

Treatment is along the same lines as 
that of adenoma, either by bronchoscopy 
or pulmonary resection. 

Primary Bronchiogenic Carcinoma 

The incidence of primary malignancy 
of the lung is probably second only to 
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Fig. 7 Graphic representation of comparative incidence of recorded symptoms in 58 of 
authors’ cases of carcinoma of the lung. (Ochsner, A., Dixon, J. L., DeBakey, M. : Clinics 3 : 1187 
(Feb.) 1945.) 


port six cases of “cylindroma” appearing 
at the Mayo Clinic. These tumors in 
many respects resemble the so-called 
“adenoma” of the bronchus but the au- 
thors believe them to more closely simu- 
late “mixed-cell” tumors such as seen 
in the parotid. The main point of dif- 
ferentiation is that the cylindroma pro- 
duces a mucoid secretion while adenomas 
do not. 

These tumors are only slightly malig- 
nant and do not ordinarily metastasize, 
although they may invade locally. They 
produce bronchial obstruction and distal 


malignancy of the stomach. It makes up 
about 10 per cent of all malignancies and 
causes 1 per cent of all deaths. With 
few exceptions it occurs in older per- 
sons, only 10 to 20 per cent occurring 
in patients under forty years of age. It 
is occasionally seen in children, however. 
It is found four to ten times more com- 
monly in males than in females. Ochsner, 
Dixon, and DeBakey 27 emphasize that 
the probable increase in incidence of 
bronchiogenic tumors may be related to 
the use of tobacco (smoking). After all. 
tobacco smoke is always inhaled to some 
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extent in smoking, and the smoke has 
been shown to contain carcinogenic sub- 
stances. These substances can produce 
basal cell carcinoma of the skin in mice 
if repeatedly and persistently applied. 

The disease is almost entirely a dis- 
ease of the bronchi, but rarely may begin 
in the alveoli. Most of these tumors prob- 
ably begin in the basal layer of the bron- 
chial mucosa. They appear to arise most 
frequently at the junction of the bron- 
chial branch with its parent stem (Bar- 
nard, 1943) . The mucosa over the lesion 
is intact except for changes in color 
(gray or whitish pink). 

Ochsner, Dixon, and DeBakey prefer 
Halpert’s (1939) classification of these 
tumors: (1) “Reserve cell” carcinoma; 
(2) cylindric cell carcinoma, and (3) 
squamous cell carcinoma. They first 
produce solid masses of cells growing in 
no particular form. They second form 
tubular or acinar structures. Squamous 
cell carcinomas characteristically tend to 
keratinization and pearl formation. At 
the Charity Hospital in New Orleans, 27 
the bronchiogenic carcinomas were found 
in these three classifications in the ratio 
of 30-20-50, respectively. 

The authors feel that generally these 
tumors grow slowly and metastasize late. 
At least 10 per cent show no metastasis 
even at autopsy. 

Because of the advanced stage at 
which the diagnosis is usually made, 
most cases are found to be not surgically 
curable. Of 190 diagnosed cases, the 
authors performed exploratory opera- 
tions in only 106 cases (55.8 per cent). 
Thirty-five (18.4 per cent) patients re- 
fused. Fifty-eight (54.7 per cent) of 
the operated cases were found operable 
and pneumonectomies were performed. 
This amounted to 30.5 per cent of all 
diagnosed cases. Of these 58 cases, me- 
tastasis to the mediastinal nodes was 
found in 33 (56.9 per cent), suspicion 


of metastasis existed in 11 (18.9 per 
cent) cases, and no metastases were 
found in 14 (24.1 per cent) cases. (Figs. 
3, 4, 5, 6, 7, 8.) 

The clinical picture is frequently in- 
sidious, comprising various combinations 
of cough, sputum, hemoptysis, dyspnea, 
stridor or wheezing, pain, secondary 



Clinical X-ray 'broncboscopic 
^ biopsy 


Fig. 8 — Graphic representation of diag- 
nosis in authors 1 58 pneumonectomies. (Ochs- 
ner, A., Dixon, J. L., DeBakey, M.: Clinics 
3: 1187 (Feb.) 1945.) 

anemia, loss of weight, chills, fever, 
weakness, anorexia, and evidences of 
metastasis. 

The diagnosis is most easily made 
by being constantly aware of its possible 
occurrence. It must be expected in every 
male patient forty years or older with 
cough, hemoptysis, or thoracic discom- 
fort. X-ray may show the shadow of 
the tumor itself, a shadow due to en- 
larged mediastinal nodes, or one due to 
atelectatic lung tissue with or without 
distal infection. The authors were able 
to make a correct diagnosis radiograph- 
ically in 79.3 per cent of cases. Bron- 
chography and tonography are valuable 
auxiliary radiographic methods. 

Bronchoscopic visualization and biopsy 
is perhaps the best diagnostic method. 
It should be theoretically possible to 
obtain a positive biopsy in about 70 per 
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cent of cases, because that is the inci- 
dence of hilar involvement. Unfortu- 
nately, visualization of the upper lobe 
bronchi is difficult. 

The finding of malignant cells in ex- 
pectorated material is of great diagnostic 
value, some authors reporting positive 
findings in 60 to 80 per cent of cases. 
It is, as would be expected, easier to 
find such cells in late cases rather than 
early. However, some early cases do 
show malignant cells in the sputum. 


tumor, upon the presence or amount of 
infection, and the amount of bronchial 
obstruction present. Complete cures are 
extremely doubtful and rare. 

Surgical extirpation of the entire 
involved lung is the only curative treat- 
ment. All involved hilar and mediastinal 
nodes must be removed at the same time. 
Pneumonectomy has been performed in 
a man seventy-two years of age. Pre- 
operative pneumothorax is considered 
valuable, both diagnostically and to pre- 
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Fig. 9 — Graphic representation of results in authors’ 36 pneumonectomies since 1941. (Ochsner, 
A., Dixon, J. L., DeBakey, M. : Clinics 3: 1187 (Feb.) 1945.) 

Fig. 10 — Graphic representation of mortality in authors’ 58 pneumonectomies. (Ochsner, A., 
Dixon, J. L., DeBakey, M. • Clinics 3: 1187 (Feb.) 1945.) 


Aspiration biopsy is only recom- 
mended for diagnosis in the case not 
suitable for pulmonary resection since 
there is some danger of implanting ma- 
lignant cells in the chest wall or pleura. 

Thoracic exploration is justified in 
every possibly curable case in which the 
diagnosis cannot otherwise be made. At 
that time, a decision as to operability 
can be made and, if feasible, a pneumo- 
nectomy may be carried out immediately. 
Only by exploratory thoracotomy can an 
accurate diagnosis be made in many early 
curable tumors. 

Radiation therapy may be employed 
in the inoperable case, good or poor 
results depending upon the nature of the 


pare the patient for the loss of one lung 
and its contained circulation. 

The anterior operative approach 
through the third interspace as recom- 
mended by Rienhoff is considered pref- 
erable in resections for malignancy. In 
the presence of extensive pleural adhe- 
sions, the posterolateral approach is 
more advantageous. Of fifty-eight pneu- 
monectomies, sixteen (27.6 per cent) 
died before leaving the hospital. This 
includes the earliest operative cases done 
before the development of a modern 
technic. (See Figs. 9, 10, 11, 12.) 

Postoperative bronchoscopy is routine 
to remove blood and mucus from the 
tracheobronchial tree. 
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Carcinoma in the Bronchial Wall — 

Griess, McDonald, and Clagett 23 found 
that extension of bronchiogenic carci- 
nomas within the proximal bronchial 
wall varied considerably. In some cases, 
there was practically no extension be- 
yond the visible margin of the tumor. 
In others, it extended as far as 20 mm. 
proximally. Adenocarcinomas appeared 
to extend farther than squamous cell 
carcinomas. The authors recommend 
division of the bronchus at least 1.5 cm. 


malities are present may sometimes be 
successfully subjected to ductal ligation. 

If the ductus fails to close soon after 
birth, the condition is essentially that of 
a large arteriovenous aneurysm, since 
the blood passes from the aorta directly 
into the pulmonary artery wdiich is a 
carrier of venous blood. 

Nixon 29 believes that Gross 30 has 
described the three most probable rea- 
sons for persistent patency of the ductus : 
(1) If the ductus does not enter the 
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Fig, 11 — Graphic representation of incidence of resectability in 106 of authors' cases. (Ochsner, 
A,, Dixon, J. L., DeBakey, M. : Clinics 3: 1187 (Feb.) 1945.) 

Fig. 12 — Graphic representation of hospital deaths following pneumonectomies. (Ochsner, A., 
Dixon, J. L., DeBakey, M : Clinics 3: 1187 (Feb.) 1945.) 


proximal to the lesion in squamous cell 
carcinoma, and at least 2 cm. in adeno- 
carcinoma, if anatomically feasible. 

Surgical Closure of the Ductus 
Arteriosus 

Since 1928, when Gross first success- 
fully ligated a patent ductus arteriosus, 
great interest has been aroused in this 
subject. More recently the field of appli- 
cability has been extended since it has 
been found that the operation may be 
curative in cases of Streptococcus viri- 
dans infection of the ductus. Even cases 
in which other congenital cardiac abnor- 


aortic arch at the normal acute angle 
but rather at a right angle or even at 
an obtuse angle, the ductus becomes 
more and more exposed to intra-aortic 
pressure and thus more and more liable 
to remain patent; (2) the second possi- 
bility is a defect in the elastic fiber of 
the media, decreasing the contractility of 
the ductus; (3) the third possibility is 
a deficient neurovascular tonus. Of 
course, there are certain other congenital 
defects which require the compensating 
effect of a patent ductus arteriosus for 
the maintenance of life, and they tend 
to cause its persistence by virtue of the 
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greatly increased blood flow through it. 

The hazards of an uncomplicated pat- 
ent ductus arteriosus are related, first, to 
great overwork of the heart with its 
tendency to congestive failure, and sec- 
ond, the risk of acquiring a subacute 
bacterial infection upon the walls of the 
abnormal channel. That the total risk of 
such a defect is considerable, was shown 
by Abbott in 1937 in whose ninety-two 


about 25 per cent. Other complications 
are aneurysm of the ductus, rupture of 
the ductus, and possible retrograde 
thrombosis and embolization. 

The diagnosis is seldom made until 
the child is several years old. Shortness 
of breath and palpitation are the earliest 
symptoms. The patient may or may not 
be undernourished or underdeveloped. 
Cyanosis is not present except as a 



Fig, 13 — General exposure of the operative field on the right side. The end of the innominate 
artery is being anastomosed to the side of the right pulmonary artery. The posterior row of sutures 
is complete, The anterior row has not been inserted. (Blalock, A. and Taussig, II. B. : J. A. M. A. 
128 : 190 (May 19) 1945.) 


cases the mean age at death was twenty- 
four years. In eighty cases reviewed by 
Jones, Dolley, and Bullock in 1940, all 
over three years of age at death ; 14 per 
cent died of their heart lesion by four- 
teen years of age; 50 per cent died of 
their heart lesion by thirty years of age, 
and 71 per cent died of their heart lesion 
by forty-one years of age. 

Gross in 1940, and Abbott in 1936, 
have computed the risk of subacute bac- 
terial endarteritis in these cases to be 


terminal feature. On physical examina- 
tion, the heart is found enlarged and 
there is almost invariably a “machine- 
like” murmur with systolic accentua- 
tion heard best over the second or third 
interspace to. the left of the sternum. 
There is usually a palpable thrill asso- 
ciated with the murmur. The blood pres- 
sure tends to be of the Corrigan type, 
but usually the systolic pressure is low 
or low normal. The electrocardiogram 
is usually normal. X-ray shows enlarge- 
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ment of the heart, a large pulmonary 
conus, and congestion of the opposite 
lung and hilus. 

The risk of the condition is such that 
every case should be subjected to liga- 
tion. There are two definite contra- 



ready spread to the endocardium, aorta, 
mitral valve, or aortic valve. 

Nixon 29 employs the following surgi- 
cal technic: 

The incision begins at the lateral border of 
the sternum and extends laterally for five to 
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Fig. 14 — Details of the method by which the end of a systemic artery is anastomosed to the 
side of one of the pulmonary arteries. (Blalock, A. and Taussig, H. B. : J. A. M. A. 128 : 191 
(May 19) 1945.) 


indications (Touroff, 1942) to opera- 
tions. First are those cases in which the 
ductus is known to be an essential com- 
pensating mechanism for other congeni- 
tal defects. Second are those where there 
is strong evidence that vegetations in 
subacute bacterial endarteritis have al- 


six inches over the second interspace* The 
pleura is entered through this interspace. The 
mediastinal pleura is incised upward from the 
“sentinel” lymph node found at the superior 
border of the lung root. The aorta is dissected 
free in this area, remembering that the aorta 
is tough-walled while the ductus is fragile and 
easily torn. The vagus nerve is identified and 
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traced to its recurrent branch which runs 
medially under the ductus. The area of maxi- 
mal thrill (representing the ductus) is sought 
by palpation. The ductus is gently mobilized 
and doubly ligated, using number 8 braided silk. 

Usually, the machine murmur and 
thrill disappear with the ligation of the 
duct. However, a residual murmur may 
sometimes be present. The heart action 
immediately becomes more normal and 
the diastolic blood pressure rises. Gain 
in nourishment and weight may be dra- 
matic. 

The mortality of subacute bacterial 
endarteritis in medically treated cases is 


Congenital Heart Disease 

Blalock and Taussig 31 have for the 
first time presented a surgical method 
of improving the efficiency of the cardio- 
respiratory system in certain cases of 
congenital cardiac malformation. Cases 
suitable for such manipulation are those 
with cyanosis due to pulmonary stenosis 
or atresia, or an equivalent diminution 
in the amount of pulmonary circulation, 
such as may be seen in truncus arterio- 
sus where only bronchial arteries supply 
the lungs. 

While almost any imaginable malfor- 
mation of heart and great vessels is 



Fig 15 — (Case 1) Appearance before and after operation: A, Left anterior oblique view 
before operation; B, anteroposterior view before operation; C, anteroposterior view after opera- 
tion. (Blalock, A. and Taussig, H. B : J. A. M A. 128: 193 (May 19) 1945.) 


close to 100 per cent. With ductal liga- 
tion, it is reduced to less than 50 per 
cent. An interesting feature in these 
cases is the repeated observation that the 
blood cultures, which are positive for the 
specific organism before operation, fre- 
quently become sterile within a matter 
of minutes after the ligation. 

The specific surgical complications 
which are liable to occur in this opera- 
tion are: 

(1) Inability to identify the ductus; 

(2) injury to the duct during a ligation ; 

(3) incomplete occlusion or perforation 
of the ductus by the ligature; and (4) 
injury to the recurrent laryngeal nerve. 


possible, those of clinical importance are 
the ones which permit survival after 
birth for at least a few weeks, and yet 
appreciably incapacitate the victims or 
diminish life expectancy. The incapaci- 
tation and diminution in life expectancy 
are caused by chronic or acute anoxemia, 
by acute or chronic heart failure or by 
the superimposition of bacterial infection 
upon deformed valves or abnormal vas- 
cular channels (interventricular septal 
defects or persistent patent ductus arteri- 
osus). 

The recent development of a satisfac- 
tory technic of occlusion of a persistent 
patent ductus arteriosus has presented 
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us with a satisfactory prophylactic and 
therapeutic method in the latter condi- 
tions where only this defect (persistent 
patent ductus arteriosus) is present. 
Anoxemia is not seen in this defect 
(uncomplicated) since excessive blood 
enters the pulmonary circulation via the 
ductus. Hence, part of the blood is 
exposed to oxygenation twice and none 
is underexposed. 

Likewise, in cases of truncus arteri- 
osis where large pulmonary arteries 


the supine position. Therefore, in simple 
septal defects, no anoxemia (or cyanosis) 
is present. 

Cyanosis is only found in cases with 
high grade anoxemia, being apparent 
only when at least 5 gm. of hemoglobin 
(reduced) is present for 100 cc. blood. 
Lundsgaard and Van Slyke (1923) have 
shown that there are important factors 
in the production of cyanosis : ( 1 ) The 
hemoglobin level; (2) the volume of 
venous blood shunted into the systemic 



Fig. 16 — A, Case 1 ; B, case 2. (Crafoord, C. and Nylin, G. : 
J. Thoracic Surg. 14 : 347 (Oct.) 1945.) 



arise directly from the aorta, adequate 
oxygenation of the blood is the rule. 

In cases of aortic stenosis or atresia, 
a similar situation is present. Hence 
anoxemia (and cyanosis) are rare. 

In cases with simple large defect of 
the intraventricular septum, the flow is 
usually from left to right because of the 
higher blood pressure in the systemic 
circulatory system and in the left ven- 
tricle. In cases of interauricular septal 
defect, the flow again is usually from 
left to right mainly because of gravity 
in this case (the left auricle is found 
above the right in the erect and also in 


circulation; (3) the rate of utilization 
of oxygen by the peripheral tissues, and 
(4) the extent of aeration of the blood 
in the lungs. This latter factor depends 
upon four subfactors: (a) Vital capac- 
ity of the individual; (5) rate of blood 
flow through the lungs ; (c) the partial 
pressure of oxygen in the inspired air, 
and ( d ) specific pulmonary properties. 
These latter may include changes such 
as edema, fibrosis, etc., which interfere 
with proper absorption of the oxygen 
from the alveoli. Such changes frequently 
occur in cases with pronounced poly- 
cythemia. Polycythemia is extremely 
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common in conditions of partial oxygen 
unsaturation in the arterial blood, prob- 
ably as part of a compensatory mech- 
anism. 

Blalock and Taussig 31 emphasize that 
with full respect to the importance of 
these and other factors, persistence of 
life fundamentally requires the circula- 
tion of blood through the lungs. It is 


ficial shunt of blood from the systemic 
to the pulmonary circulation comparable 
to a persistent patent ductus. Such a 
shunt would be helpful in all cases of 
congenital heart disease in which there 
was a deficient pulmonary circulation, 
commonly cases showing cyanosis. 

However, it would be of no value in 
cases of complete transposition of the 



Fig. 17 — Tonoscillograms taken before and after operation. (Case 1.) In the arms (the upper 
curve) there are high blood pressure and good oscillations. In the legs (the lower curve) the 
pulsations are very small and the blood pressure low. 

With the two-cuff system in use here the systolic pressure lies at the point where the oscilla- 
tions stop (marked by arrows). After operation the systolic pressure decreases in the arms and 


increases in the legs. (Crafoord, C. and Nylin, G. : 

not essential that all the blood pass 
through the lungs, but there is a mini- 
mum requirement for each individual 
below which life cannot persist. In cases 
of complete pulmonary atresia, pulmo- 
nary circulation may be maintained by a 
persistent ductus arteriosus. Gradual oc- 
clusion of this ductus brings about 
diminution of this circulation and death. 

Therefore, these authors reasoned that 
such cases could be helped by the arti- 


J. Thoracic Surg. 14: 347 (Oct.) 1945.) 

great vessels because the difficulty there 
is not in the circulation of the pulmonary 
system but in the inadequate communi- 
cation between it and the systemic circu- 
lation. Unless the pressure in the pul- 
monary circuit were greater than that in 
the systemic, the fully oxygenated pul- 
monary blood could scarcely be distrib- 
uted throughout the body even if an 
adequate shunt were produced. 

Likewise, in cases of the so-called 
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“tetralogy of Fallot of the Eisenmenger 
type,’’ no improvement in the oxygena- 
tion of systemic arterial blood could be 
expected since the important defect here 
is inadequate absorption of oxygen by 
the lungs. 

Tetralogy of Fallot classically pre- 
sents: (1) Pulmonary stenosis, and (2) 
dextroposition of the aorta, with (3) 
resultant interventricular septal defect, 


tion from the involuting ductus. One of 
the cases presented by Blalock and Taus- 
sig was of this type. This condition is 
similar to that of truncus arteriosus with 
the pulmonary arteries arising congeni- 
tally from the bronchial arterial supply. 

Therefore, such an operation should 
benefit cases of tetralogy of Fallot, pul- 
monary atresia, truncus arteriosus with 
bronchial arteries, and cases with a sin- 


Rigrht calf 1-cuff system Case 1 

, Before op. After op. op.19/10 T.Irm 



Fig. 18 — Tonoscillograms from the right calf of the patient (case 1), before and after opera- 
tion ; one-cuff system. Both the systolic and the diastolic blood pressure increase after operation 
(marked by arrows). (Crafoord, C. and Nylin, G. : J. Thoracic Surg. 14: 347 (Oct.) 1945.) 


and (4) resultant right ventricular hy- 
pertrophy. This is the commonest com- 
bination of congenital cardiac defects 
attended by cyanosis. 

In cases of similar defect with com- 
plete atresia of the pulmonary artery, a 
widely persistent patent ductus arteriosus 
is always present. The only exception to 
this is the rare individual who has devel- 
oped sufficient collateral enlargement of 
bronchial and small hilar vessels to re- 
place the gradually diminishing circula- 


gle ventricle in which there is a rudi- 
mentary outlet chamber in which the 
pulmonary artery is diminutive in size. 

Technic of Operation: Depending upon 
the assumed amount of additional blood needed 
for an adequate pulmonary circulation, either 
the innominate or left subclavian artery is 
chosen for the procedure. Since most cases re- 
ferred for treatment are in a serious state of 
underoxygenation, the larger innominate artery 
is usually preferable. The incision is made 
through the third anterior intercostal space. 
The appropriate pulmonary artery is exposed 
practically from its origin to its first branches. 
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On the right side it is necessary to divide the 
communicating branch of the azygos vein and 
to retract the superior vena cava medially. 

The innominate artery is exposed to its bi- 
furcation or the left subclavian beyond the 
origin of the thyrocervical trunk. The distal 
branches are ligated (proximal of the thyro- 
cervical trunk, too) and the vessel is cut after 
applying a bulldog clamp across it, close to its 
origin from the aorta. Two more such clamps 
are applied across the, pulmonary artery at 
either extremity of exposure. A transverse 


largement has been the rule (see Fig, 
IS). In spite of this, no evidence of 
congestive heart failure has yet been 
manifested. Naturally, there is no long- 
term follow-up, the first case having 
been operated November 29, 1944. And, 
of course, no prediction as to the possi- 
bility of superimposition of bacterial in- 
fection upon the congenital or artificially 
produced abnormalities can be offered. 



Fig. 19 — Distortion of esophagus caused by intramural fibroma. (Adams, R, and 
Hoover, W. B. : J. Thoracic Surg. 14: 279 (Aug.) 1945.) 


incision is made in the presenting wall of the 
pulmonary artery and an anastomosis is made 
between the end of the systemic artery and the 
side of the pulmonary artery (Figs. 13 and 14). 
Fine arterial silk on a curved needle is used. 
The damps are then removed, the one on the 
systemic vessel last. Any bleeding point is con- 
trolled by an extra suture or two. 

The patients stand the procedure well, 
and results have so far been gratifying 
both clinically and from the laboratory 
standpoint. There is additional strain 
thrown upon the left ventricle by this 
procedure, and postoperative cardiac en- 


It does not seem, however, that the pos- 
sibilities of such eventualities should 
deter us from preventing immediately 
impending death from anoxemia. 

Blalock and Taussig have discussed 
other (four) operative procedures which 
might offer somewhat similar results. 
One and two of these are the anastomo- 
sis of subclavian or innominate artery 
respectively to the pulmonary end of a 
divided main or an upper lobe pulmo- 
nary artery. Such a procedure might 
well be invoked if during the course of 
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the end-to-side anastomosis of peripheral 
vessel to pulmonary the latter should 
become irreparably injured. The proce- 
dure could then be readily changed to 
one of these after ligating the proximal 
end of the pulmonary artery. 

Procedure three would be the anas- 
tomosis of the side of the descending 
arch of the aorta to the left pulmonary 
artery. Leeds (1943) has already per- 
formed such anastomoses in animals. 


may prove to be the ideal one in a new- 
born infant with severe pulmonary atre- 
sia or stenosis. 

Anticoagulant drugs were not used 
until the third or fourth day. Enough 
dicumarol was then employed to keep 
the clotting time at approximately dou- 
ble normal values. 

In the two patients in which arterial 
oxygen studies were performed, the oxy- 
gen saturation rose from 36.3 per cent 



Figs. 20 and 21 — Esophageal changes associated with pedunculated intraluminal fibroma. 
(Adams, R. and Hoover, W. B.: J. Thoracic Surg. 14: 279 (Aug.) 1945.) 


However, in some cases, paralysis of the 
legs of the animals resulted from pro- 
longed interruption of the circulation in 
the descending aorta. Therefore, this 
procedure was not considered favorably. 

Procedure four is the anastomosis of 
the aorta to the main pulmonary artery. 
This can be performed in a few seconds 
by a stab wound made by introducing a 
knife through the opposite free wall of 
the pulmonary artery which can then be 
closed by a few sutures. This procedure 


and 35.5 per cent respectively to 82.8 
per cent and 83.8 per cent within four 
weeks after operation. There was like- 
wise diminution in the polycythemia and 
high hemoglobin levels to more nearly 
normal levels. The clinical improvement 
was dramatic. 

The authors stress that such an opera- 
tion should not be performed unless both 
clinical (cyanosis) and radiologic (no 
pulsations at hili of lungs and no prom- 
inent pulmonary conus) evidences of 
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decreased pulmonary blood flow are 
present. 

Congenital Coarctation of the 
Aorta — Congenital coarctation of the 
aorta is a condition in which there is a 
severe constriction or stenosis of the 
aorta just distal to the origin of the left 
subclavian artery. It is characterized by 
normal or hypertensive blood pressure 
(usually the latter) in the upper ex- 


by diodrast reveals the typical deformity 
(Fig. 16). 

Crafoord and Nylin 32 report two op- 
erative cases. The aorta is clamped just 
beyond the area of stenosis with bulldog 
arterial clamps. All collaterals are simi- 
larly occluded. The stenotic area is then 
resected, being careful to produce equal- 
sized openings in the vessel ends. These 
ends are then anastomosed by the Carrel 



Fig. 22 — The most frequent sites of lymph-node invasion in cases of carcinoma of the 
esophagus. (Sweet, R. H : Clinics 3 : 1288 (Feb.) 1945.) 


tremities, and lower or imperceptible 
blood pressure in the lower extremities. 
There is frequently extensive develop- 
ment of arterial collaterals, particularly 
of the internal mammary and intercostal 
vessels. Enlargement and tortuosity of 
these latter vessels are responsible for 
characteristic erosions or notchings of 
the under surfaces of the ribs. This is 
demonstrable by roentgenograms. Radi- 
ography after opacification of the aorta 


method. The clamps are released and 
the circulation to the lower part of the 
body is restored. In one case the circu- 
lation was thus diverted for twenty- 
seven minutes without untoward effect. 
Five months after operation in both 
cases the blood pressure in the arms had 
dropped from hypertensive levels to 
nearly normal, and that in the legs had 
risen to somewhat higher levels than in 
the arms. 
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Gross 30 feels that aortic coarctation is 
a condition of variable degree and thus 
varies in producing incapacity of negli- 
gible amount or extreme shortening of 
life expectancy. Aneurysmal dilatation, 
rupture of the aorta, or superimposed 
Streptococcus viridans infection some- 
times occur. Hypertension and its se- 
quelae of cardiac strain and cerebral com- 
plications are the more ordinary results. 

After a prolonged period of animal 
experimentation, a practical method of 


No pulsations or blood pressure deter- 
minations could be obtained in the legs. 
Posterolateral incision was made. Sev- 
eral intercostal arteries were doubly 
ligated and divided. The aorta was then 
clamped and the constricted portion ex- 
cised. (There was no lumen through it.) 
Continuous mattress suture with ever- 
sion of the aortic edges was applied 
(00000 Deknatel silk No. X atraumatic 
needle, 0.5 mm. and 9 mm. long) . Anas- 
tomosis took twenty-three minutes. 



Fig. 23 — Transthoracic approach to the stomach — anatomy of the field of operation after 
incision of the diaphragm. (Sweet, R. H, : Clinics 3 : 1288 (Feb.) 1945.) 


resection of the stenosed aortic segment 
and end-to-end anastomosis has been 
worked out. 

The first patient 'was a five-year-old 
boy with hypertension in the arms and 
deficient circulation in the legs. After the 
anastomosis, the clamps were quickly 
removed resulting in loss of blood pres- 
sure because of opening of the huge 
vascular bed, and death soon followed. 

The second case was a twelve-year-old 
girl with blood pressure in the arms of 
160 to 220 systolic and 98 to 152 dias- 
tolic. She had severe headaches, changes 
in the retinal vessels, and papilledema. 


1. The proximal clamp was released 
over a period of ten minutes. 

2. The patient was kept in Trendel- 
enberg position to diminish pooling in 
the legs and abdomen. 

3. Donor blood was pumped rapidly 
into the ankle cannula to augment venous 
return. 

Penicillin was used, 120,000 units 
daily intramuscularly for four days. No 
heparin or dicumarol was used. 

At discharge after nineteen days, blood 
pressure in arm was 140/80. In the legs, 
blood pressure was 145/105. (See Figs. 
17 and 18.) 
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Fig. 24 — Partial gastrectomy for carcinoma near the cardia of the stomach. Upper half of the 
stomach has been mobilized. The greater curvature is turned upward. Large curved clamps have 
been placed across at the optimum point. The stomach is to be divided by cutting close to the distal 
clamp. (Sweet, R. H. : Clinics 3: 1288 (Feb.) 1945.) 



Fig. 25 — Partial gastrectomy for carcinoma near the cardia of the stomach. Division of the 
stomach has been completed. The cut edge of the distal portion has been inverted. A circular 
incision in the anterior wall of the distal portion has been made and the first suture between the 
stomach and the esophagus on the outer layer of the posterior portion is shown started. (Sweet, 
R. H. : Qinics 3 : 1288 (Feb.) 1945.) 
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Benign Tumors of the Esophagus 

Adams and Hoover 83 report three 
cases of benign tumor of the esophagus. 
These are extremely rare tumors which 
present peculiar and difficult problems 
of diagnosis and treatment. 

They may be submucosal (perhaps pe- 
dunculated), intramural, or extramural. 


is much less marked and later in occur- 
rence than in carcinoma of the esophagus. 

X-ray after swallowing barium reveals 
the outline of the mass when it is sub- 
mucosal or polypoid. 

The first case was an essentially intra- 
mural fibroma (Fig. 19) in the cervical 
esophagus. It was removed through a 


Fig. 26 — Total gastrectomy. Proximal loop of jejunum drawn up through transverse mesocolon. 
The pull of the mesenteric vessels makes it impossible to extend the apex of the loop much above 
the level of the diaphragm. Anastomosis with the esophagus not possible without release of the pull 
of the mesenteric vessels. Point of division of these vessels shown by hemostatic forceps in the 
drawings. (Sweet, R. H. : Clinics 3: 1288 (Feb.) 1945.) 


They may be leiomyomas, myomas, fi- 
bromas, myxomas, hemangiomas, papil- 
lomas, polyps, etc. They may occur in 
any portion of the esophagus. 

Symptoms vary from none to cough, 
dyspnea, cyanosis, dysphagia, substernal 
pain, etc. Occasionally the mass may be 
regurgitated into the mouth. Dysphagia 


cervical esophagotomy without opening 
the mucosa of the esophagus. The sec- 
ond case (see Figs. 20 and 21) was a 
pedunculated fibroma removed by trans- 
thoracic esophagotomy, traversing and 
repairing the mucosa of the esophagus. 
The third case was a polyp arising from 
the region of the cricopharyngeus muscle 
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which was removable by the peroral operation, a moitality of 40 per cent 
endoscopic snare. This last method must which is well within the usual limits for 
be considered ideal where feasible since these procedures. 

it avoids the risk of open operation with The authors stress that these opera- 
its attendant dangers of leakage and tions are indicated^ even as a palliative 

when there is justifiable belief that life 



Fig. 27 — Total gastrectomy. Marked release of tension after division of mesenteric vessels 
makes it possible to bring the proximal loop of jejunum high above the diaphragm into the chest, 
and the esophagojej unostomy is performed without tension on its suture line. (Sweet, R. H. ; 
Clinics 3: 1288 (Feb.) 1945.) 

Lower Esophagus and Upper may be prolonged or made more pleas- 
Stomach Lesions ant by providing a means of ingestion 

Bradshaw and O'Neill 4 report five of food. The distress associated with 
cases, two total gastrectomies with starvation or life with a permanent gas- 
esophagojej'unal anastomosis, and three trostomy certainly does not add up to 
subtotal gastrectomies, one with esoph- the comfort associated with successful 
a ?°j e j una l and two with esophagogastric local resection and anastomosis even 
anastoniosis. One of the total gastrec- though recurrence may be certain, 
tomies was for ulcer. There was no Sweet 34 reports upon eighty -three 
evidence of leakage from the anastomosis patients in whom radical transthoracic 
in any case. Two deaths occurred from resection of the esophagus or stomach 
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has been performed for carcinoma. This esophagogastric resection and immediate 
series includes fourteen cases in which anastomosis. 

the Torek procedure (local resection of The wide exposure afforded by the 
the esophageal lesion with exterioriza- transthoracic approach of both upper 
tion of the upper segment usually fol- abdomen and mediastinum not only per- 
lowing a permanent gastrostomy) was mits total gastrectomy and esophago- 
used. The total operative mortality was jejunal anastomosis, but also renders 
12 per cent in resections of the lower feasible the resection of high (supra- 
esophagus, cardia, and fundus. aortic) esophageal neoplasms and dis- 



Fig. 28 — Total gastrectomy. Completed anastomosis. Roscoe Graham technic used to reinforce 
the line of suture. Enteroenterostomy between the afferent and efferent arms of the jejunal loop 
shown just above the level of the opening in the transverse mesocolon. Insert shows vertical section 
of lower esophagus and jejunal loop to which it has been anastomosed — enteroenterostomy shown. 
(Sweet, R. H. : Clinics 3: 1288 (Feb.) 1945.) 

He feels that the Torek procedure is placement of the entire stomach into the 
now outmoded since it does not permit thorax for easy esophagogastric anasto- 
proper extirpation of some of the re- mosis. 

gional draining lymph nodes (those Carcinoma of the true esophagus is a 
about the abdominal esophagus and the squamous cell type, but adenocarcinoma 
left gastric artery), it leaves the patient may arise from the stomach and extend 
with unesthetic and unphysiologic ex- up the esophagus, or from either a 

teriorization of his upper alimentary tongue of gastric mucosa extending up- 

canal (the continuity of which can only ward from the cardia, or from an island 
be reestablished by multiple time-con- of aberrant gastric mucosa in the esoph- 
suming plastic procedures) , and because agus. Leiomyomata and leiomyosarco- 
even the original operative mortality of mata arise occasionally in the stomach, 

this procedure is no lower than that of The common gastric carcinoma is an 
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adenocarcinoma. Carcinoma of the esoph- 
agus often extends through the submu- 
cosal layers beyond the apparent limits 
of the growth. Therefore an adequate 
margin must be included in the resection. 

Metastasis — Lymph node metastasis 
in true esophageal lesions is usually seen 


periesophageal area, those about the left 
gastric vessels, and those in the gastro- 
lienal and gastrocolic ligaments. Later 
the retroperitoneal periaortic nodes, and 
those near the antrum of stomach and 
first portion of the duodenum are in- 
volved. Esophageal carcinoma seldom 



Fig. 29 — Specimen removed in a case of carcinoma of the midthoracic esophagus, extending 
almost to the aortic arch. The specimen lias been opened to show the interior of the esophagus and 
a rim of cardiac portion, of the stomach. Near the bottom are three large masses of lymph nodes. 
(Sweet, R. H. . Clinics 3 : 1288 (Feb.) 1945.) 


in four areas: (1) Nodes about the 
pulmonary hili ; (2) a ring of periesoph- 
ageal nodes near the inferior pulmonary 
vein; (3) a ring of nodes around the 
abdominal esophagus, and (4) nodes 
about the left gastric artery. 

Gastric carcinomas tend to metasta- 
size to nodes in the supradiaphragmatic 


produces pleural carcinomatosis and effu- 
sion, and rarely involves the liver. Car- 
cinoma of the stomach may involve the 
liver early and frequently produces peri- 
toneal carcinomatosis or pelvic implants. 

The tendency of high esophageal 
lesions to directly invade adjacent struc- 
tures, such as the aorta, left main bron- 
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Fig. 30 — High esophagogastric anastomosis for carcinoma of the midthoracic esophagus. The 
esophagus has been completely mobilized and pulled out from behind the aortic arch. The stomach, 
after complete mobilization preserving the right gastric and right gastroepiploic vessels, is shown 
pulled high into the chest so as to make possible an anastomosis at or just above the level of the 
aortic arch, (Sweet, R. H. : Clinics 3: 1288 (Feb.) 1945.) 


Fig, 31—— High anteaortic esophagogastric anastomosis completed. (Sweet, R. H. : Clinics 

3 : 1288 (Feb.) 1945.) 
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chus, the inferior pulmonary vein, and 
the left pulmonary artery, the left recur- 
rent laryngeal nerve, and mediastinal 
pleura is responsible for the low resecta- 
bility of tumors in this region. Lower 
lesions tend to involve the mediastinal 
pleura which must then be resected, but 
present an operability level of 80 per 
cent. Gastric carcinomas may directly 
invade the adjacent liver (left lobe), 
pancreas, spleen, adrenal gland, and dia- 
phragm. Portions of these organs may 
be resected along with the growth. (Figs. 
22, 23, 24, 25, 26, 27, 28, 29, 30, 31.) 

The essentials of Sweet’s operation of 
partial gastrectomy and esophagectomy 
with esophagogastric anastomosis are as 
follows : 

1. The diaphragm is incised from the costal 
margin to the hiatus. 

2. The lower three to four inches of esopha- 
gus are mobilized along with periesophageal 
nodes, and the vagus nerves are divided. 

3. The upper end of the stomach is mobilized 
by dividing the structures behind the cardia, 
and the spleen is freed by cutting the gastro- 
ilial ligament and vasa brevia. 

4. The left gastric vessels are divided far 
away from the stomach. 

5. The gastrocolic ligament is divided down 
to the antrum of the stomach. The gastro- 
epiploic arteries are divided here. 

6. Two curved crushing clamps are put on 
the stomach so as to leave as much of the greater 
curvature as possible and the stomach is cut 
between the clamps. 

7. The tumor is covered by a rubber glove 
and the distal cut end of the stomach is closed. 

8. A circular opening is made in the anterior 
gastric wall and an end-to-side esophagogastric 
anastomosis is performed. 

9. The diaphragm is sutured to the stomach 
wall after being paralyzed by crushing the 
exposed phrenic nerve. 

The bilateral vagotomy reduces appe- 
tite, gastric peristalsis, and vomiting. It 
increases pyloric tone (even to the point 
of spasm). 


The presence of a large portion of the 
stomach in the chest causes few or no 
symptoms. 

Visceral Strangulation Complicating 
Delivery in Cases of Diaphragmatic 
Hernia 

A thirty-one-year-old white female in 
her second pregnancy had a history of 
normal labor the first time. The delivery 
was also normal the second time. Five 
hours later severe epigastric distress, 
vomiting, dyspnea, cyanosis occurred. 

Immediate operation was performed 
through the abdominal approach. Reduc- 
tion of hernia was performed, all the 
hollow viscera being found in the chest. 
Uneventful recovery. 

Medical literature reveals four fatal 
cases of diaphragmatic hernia in preg- 
nancy. One was diagnosed premortem. 
Two became ill and died on the day of 
delivery. 

Two other reported cases of diaphrag- 
matic hernia complicating the puerperium 
were treated conservatively, successfully. 

Summary — Certainly many women 
with diaphragmatic hernia come to 
pregnancy each year. They should be 
diagnosed early in the course of preg- 
nancy. In the early months they should 
be subjected to elective surgery. 
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WAR INJURIES OF THE CHEST 

Frank Tropea, Jr., M.D. 

Edited by Charles P. Bailey, M.D., M.Sc. 


The mortality as well as the morbidity 
of wounds of the chest has always been 
considerable. By application of recent 
advances in chest surgery and an appre- 
ciation of the importance of rapid re- 
establishment and maintenance of normal 
respiratory physiology, combined more 
recently with the beneficial effects of 
special chemotherapeutic agents, as the 
sulfonamides and penicillin, both the 
morbidity and the mortality have been 
greatly reduced. 

The purpose of this chapter is to 
present the types of cases encountered, 
their management, and observations made 
either in the course or treatment of the 
injuries. 

Preoperative Management 

It was early learned during the recent 
war that preoperative preparation of 


chest cases in a forward hospital in- 
stallation during active combat could be 
adequately carried out only if the serv- 
ice was so organized that all cases, re- 
gardless of severity, were admitted to a 
fixed ward, namely, the shock ward. On 
admission to the shock wards, all pa- 
tients received oxygen through a BLB 
mask, and plasma therapy was insti- 
tuted. Detailed examination of the pa- 
tient was then carried out with emphasis 
being placed on the examination of the 
wound, as it was not uncommon to find 
patients with “sucking wounds” of the 
chest who either, because of inadequate 
dressing or derangement of adequate 
dressing in transit, arrived at the hos- 
pital with their wounds still sucking. 
Adequate dressing closure was accom- 
plished by the use of large strips of 
vaseline gauze and a firmly applied 
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gauze pad. Packing was not practiced 
and is strongly condemned. Physical ex- 
amination of the chest is done in all 
cases. Morphine is used where indi- 
cated but never in doses greater than 
15 mg. 04 grain). Codeine is never 
used. All patients are made to lie on 
the affected side in a semirecumbent 
position. Shock was combatted by the 
use of large quantities ( 1000 to 3000 cc.) 
of plasma and whole blood. It must be 
emphasized that in patients with serious 
chest wounds whole blood transfusions 
are imperative. Plasma per se is inade- 
quate in stabilizing patients who have 
had serious blood loss. Quantities of 
whole blood up to 2500 cc. are often 
administered with gratifying results. No 
patient in shock, unless actively bleeding, 
is ever operated until he is well stabilized. 

On several occasions a valvular ten- 
sion pneumothorax may have to be de- 
compressed on the spot because of the 
patient’s critical condition. 

All patients with few exceptions should 
have an A-P and lateral Him of the 
the chest, fluoroscopy, and a flat plate 
of the abdomen taken prior to surgery. 

Anesthesia 

In operations upon the thorax, the 
anesthetist assumes a role of great re- 
sponsibility for he must frequently work 
with poor risk patients. His skill and 
management are primary factors in the 
successful outcome of many thoracic sur- 
gical procedures for which he too often 
is not given sufficient recognition. 

Anesthesia used in chest trauma should 
be one of two forms. Endotracheal closed 
anesthesia, using cyclopropane, ether, 
or nitrous oxide ( ether with positive 
pressure or controlled respiration technic 
should be used in all open cases which 
includes exploratory thoracotomy and 
the debridement and closure of open 
pneumothoraces) . 


Local anesthesia and intercostal 
nerve block should be employed for all 
procedures involving only the chest wall 
and for thoracentesis. It is strongly felt 
that all forms of intravenous anesthesia 
are contraindicated in early war injuries 
of the chest. 

Aspiration of the tracheobronchial tree 
should be done on all patients that re- 
ceived general anesthesia at the comple- 
tion of the operation. 

Penetrating Wounds 

Hemothorax — This condition, in 
which visible accumulation of blood in 
the pleural cavity is the most important 
abnormality, is the most commonly met 
lesion in chest trauma. Many of these 
cases reveal the presence of retained 
metallic foreign bodies of small size 
(less than 1x2 cm.), which, from 
the standpoint of effect on early man- 
agement, are considered nonexistent. 

These patients present the typical 
signs, symptoms, and x-ray findings of 
pleural effusion and the blood present 
in the pleural cavity may vary from 
small accumulations in the sulci, with 
little or no reduction in vital capacity, 
to massive accumulations with marked 
diminution in vital capacity and the 
classical signs of oxygen want. 

The etiology of the hemothorax is in 
most cases : ( 1 ) Bleeding from the chest 
wall, and/or (2) lung bleeding. 

Hilar structures, when involved, usu- 
ally cause rapid death, or, if the patients 
arrive at a hospital installation, they 
are such in extremis that surgery is not 
advisable. 

Intercostal artery hemorrhage is a 
common etiological factor in hemotho- 
rax; as a result of stab wounds of the 
chest, it is a common finding in civilian 
practice. Surprisingly, at no time was 
intercostal artery ligation for hemor- 
rhage necessary in a personal series of 
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over 700 war injuries of the chest. In 
many cases, during debridement or ex- 
ploration, the vessels were visualized and 
found to be torn, but well thrombosed. 

Lung bleeding undoubtedly occurs in 
all cases of hemothorax, but is usually 
self-controlled and rarely recurs. How- 
ever, a number of cases with extensively 
lacerated lobes do not control themselves 
and lung suture is necessary to control 
hemorrhage. 

The management of patients with 
hemothorax is undoubtedly one of the 
most important considerations of the 
thoracic surgeon, especially in front line 
hospitals. The greatest error made in 
the treatment of these cases is that of 
ultraconservatism, the tendency to leave 
the patient alone because he is appar- 
ently doing very well. Added to this is 
the utter confusion on this subject that 
appears in the literature, early outdated 
teaching, and inexperience. 

There are three considerations in the 
management of these cases: 

1 . The patient. 

2. The wound. 

3. The hemothorax. 

1. The Patient — Often during the 
stress of battle, when a hospital is filled 
to overflowing with battle casualties, the 
patient as an individual is forgotten. He 
becomes a “compound femur,” a “belly,” 
or a “chest.” Patients with chest wounds 
are often apprehensive, and a very im- 
portant phase of the treatment is the 
reassurance that all will go well. In 
terms understood by a layman, the he- 
moptysis and dyspnea are explained and 
their importance minimized, and the 
question that must always be answered 
is, will they be able to resume normal 
lives when they are well. These patients 
seem to have an inborn knowledge of 
what it means to be a respiratory cripple. 

2. The Wound — When patients were 
well stabilized, and only then is attention 


directed at the wound. All wounds of 
entrance, unless grossly infected or very 
small and clean, regardless of hours 
after injury are debrided, and loosely 
packed with vaseline gauze. The local 
use of sulfanilamide powder is no longer 
practiced. Local anesthesia is used in 
most debridements. 

3. The Hemothorax — The manage- 
ment of the hemothorax has been a sub- 
ject of considerable controversy in the 
present-day literature. Numerous writ- 
ers, some with very small series of cases, 
have advocated varied methods of treat- 
ment, many of which do not take into 
account the basic fundamentals of respir- 
atory physiology and the mechanics of 
pleural space infection. 

In the treatment of hemothorax, the 
surgeon is confronted with three basic 
considerations : 

(a) Progression of the hemothorax. 

(b) Early reexpansion of the lung. 

(c) Pleural space infection. 

(a) Progression of the Hemotho- 
rax — This is an ever-present possibility 
in all war injuries of the chest, and, 
therefore, becomes the first problem to 
be dealt with by the thoracic surgeon. 
The lack of response to adequate shock 
therapy, or a transient response with 
rapid return to the shock state, and in- 
creasing dyspnea, are indications that 
active bleeding is present. When bleeding 
is suspected, thoracentesis is done imme- 
diately, and as much blood removed as 
can be aspirated. Thoracentesis is re- 
peated in an hour, and if a large quantity 
of blood is removed at this second aspi- 
ration, one is reasonably sure that active 
bleeding is present and exploration of 
the chest wall or lung, or both, is indi- 
cated. 

Autotransfusion may be practiced fol- 
lowing diagnostic thoracentesis. How- 
ever, it is not very strongly recom- 
mended if the time of injury exceeds 
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twelve hours as gross infection in a 
hemothorax may occur very early. 

( b ) Early Reexpansxon of the 
Lung — The active management of all 
patients with hemothorax is concerned 
primarily with directing treatment toward 
early reexpansion of the lung. There 
is one and only one method of treatment 
which will favor early reexpansion of 
the lung; namely, early and repeated 
aspiration without air replacement. 
Points of considerable controversy in the 
present-day literature are: (1) When 
to institute thoracentesis? (2) How 
much blood should be removed at each 
aspiration? (3) When should aspira- 
tions be repeated? (4) Should air re- 
placement be instituted? 

Thoracentesis is usually instituted 
twenty-four hours after wounding, al- 
though there should be no hesitation felt 
about aspirating hemothoraces earlier in 
many cases. Aspiration is usually done 
twenty-four hours after injury because 
it is believed that patients are better 
stabilized both systemically and locally 
at this time. It must be emphasized that 
there is little or no danger of recurrence 
of bleeding (lung bleeding) as the result 
of early aspiration. In no case in a large 
personal series did bleeding recur fol- 
lowing aspiration twenty-four hours after 
injury or in the cases where it was insti- 
tuted earlier. 

How much blood should be removed 
at each aspiration has been a subject of 
considerable discussion. Early in the 
war, quantities of blood varying between 
400 to 600 cc. were removed at each 
aspiration if obtainable, never more. As 
experience was gained in the treat- 
ment of hemothorax, no limit was 
placed on the amount of blood removed 
at each aspiration. All patients are now 
aspirated as dry as possible, with quan- 
tities as high as 2200 cc. having been 


removed at a single aspiration. This 
procedure is very well tolerated by most 
patients, the number of aspirations nec- 
essary is very definitely reduced, early 
reexpansion is favored, and the incidence 
of clotting in the hemothorax is undoubt- 
edly reduced. The most common un- 
toward effect noted in most patients is 
referred pain to the shoulder of the 
affected side, which usually subsides 
after several hours without sedation. A 
very small number of patients may com- 
plain of tightness in the chest, which also 
subsides after several hours without spe- 
cific treatment. 

Aspirations are repeated daily, with 
no limit placed on the quantity of blood 
removed at each aspiration. 

The question of air replacement will 
probably be argued for a long time to 
come. It is mentioned here only to con- 
demn its use in the treatment of hemo- 
thorax. All are agreed that the purpose 
of air replacement is to prevent the 
recurrence of bleeding from lung lacera- 
tion. It is of no value in controlling 
bleeding from the chest wall. The ex- 
perience of many surgeons who have 
treated relatively large numbers of cases 
has been that recurrence of bleeding 
rarely occurs. If the experience of most 
men who have managed a considerable 
number of these cases has been that 
recurrence of bleeding rarely if ever 
occurs, then one must ask the question, 
"Why air replacement?” Why institute 
a form of therapy for which there are 
no indications? Most important is the 
fact that air replacement has a very 
definite disadvantage, namely, the result- 
ing pneumothorax will temporarily pre- 
vent the apex of the lung from reexpand- 
ing or collapse an already expanded 
apex. This is particularly dangerous 
because if a pleural space infection oc- 
curs, and a very definite percentage of 
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patients with war wounds of the chest 
will develop pleural space infections, a 
total empyema with its resultant high 
morbidity and mortality rate will result. 

( c ) Pleural Space Infection — In 
patients with war wounds of the chest, 
there will undoubtedly always be an inci- 
dence of pleural space infection regard- 
less of the care and diligence expended 
in the management of these cases. How- 
ever, this incidence will be markedly re- 
duced, and, in those cases in which infec- 
tion results, the space will be a small 
one, if one institutes (1) early and re- 
peated aspiration; (2) no air replace- 
ment; (3) removal of large metallic 
foreign bodies or nonmetallic elements, 
such as clothing and rib fragments ; (4) 
chemotherapy; (5) penicillin therapy, 
both parenterally and locally. 

Supportive treatment of patients with 
hemothorax included the routine admin- 
istration of sulfadiazine in dosages of 
8 gm. the first day followed by 6 gm. 
daily for the next four days. Penicillin 
was administered in dosages of 20,000 
units every three hours, and instillations 
of 50,000 to 100,000 units of penicillin 
into the pleural cavity were routine after 
each thoracentesis. Oxygen was admin- 
istered by a BLR mask to all patients 
who exhibited dyspnea, with or without 
cyanosis. Parenteral fluids were admin- 
istered whenever necessary to maintain 
normal fluid balance, plasma being used 
freely to maintain normal blood protein 
levels. All patients received a high pro- 
tein full diet supplemented by large 
doses of vitamin C. Cough and expec- 
toration were mandatory, and, in pa- 
tients with multiple rib fractures, this 
process was aided by the use of inter- 
costal nerve block. Bronchoscopy should 
be used for patients who refuse to cough. 
Deep breathing exercises every hour 
are routine. Cough depressants (codeine, 
etc.) are contraindicated. 


Infected Hemothorax — This com- 
plication is usually not seen until the 
second week after injury, although sev- 
eral incidences are reported of grossly 
infected hemothoraces occurring readily 
within twenty-four hours of injury. This 
diagnosis is usually made from a septic 
temperature, leukocytosis and the re- 
moval of foul-smelling blood from the 
pleural cavity. Culture of the fluid usu- 
ally reveals mixed organisms. 

Management of these cases consists 
of daily thoracentesis with instillation 
of 50,000 to 100,000 units of penicillin 
— establishment of closed drainage until 
localization occurs, followed by open 
thoracotomy. 

Closed Pneumothorax — The inci- 
dence of closed pneumothorax, the result 
of penetrating wounds of the chest, is 
relatively low. It has been noted that in 
a majority of these cases wounds were 
in the upper anterior portion of the 
chest, the incidence being divided be- 
tween the supra- and infraclavicular re- 
gions. In most cases, wounds of entrance 
are small. Physical signs usually depend 
on the extent of the pneumothorax pres- 
ent. In small pneumothoraces, there may 
be very few physical signs, whereas in 
the larger pneumothoraces classical signs 
are readily elicited. 

Management of these cases consists 
of wound excision , bed rest, and de- 
compression of the pneumothorax by 
closed drainage. With small accumu- 
lations of air, bed rest is usually suffi- 
cient and absorption of the air occurs 
without specific treatment. 

Open Pneumothorax (Sucking 
Wounds) — This group of patients prob- 
ably represents the most serious of all 
chest injuries, next to the combined 
thoracoabdominal wounds. Although, as 
a rule, patients with chest wounds trans- 
port well, patients with sucking wounds, 
unless tightly sealed by dressings or prop- 
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erly closed by suture, transport poorly. 
One cannot emphasize too strongly the 
fact that the most intensive measures at 
resuscitation are to no avail if an open 
pneumothorax is not completely closed 
at the earliest possible time. It must be 
understood that by complete closure, one 
does not necessarily imply surgical clo- 
sure. It is suggested that an adequate 
means of closure for use in emergencies 
and until a patient is in condition for 
surgery is one in which large strips of 
vaseline gauze are bridged over the open 
wound and a large gauze pad secured in 
place over it by the use of tightly applied 
3-inch adhesive tape. Packing is con- 
demned. Surgical closure consisting of 
only through-and-through sutures, or 
simple airtight closure of the skin, 
without adequate debridement is to be 
condemned, because of the high risk of 
infection, complicating tension pneumo- 
thorax, and extensive subcutaneous em- 
pyema. 

It was observed that in a number of 
patients with penetrating wounds of the 
chest who did not obviously exhibit open 
pneumothorax, if the patients were made 
to cough while the wound was directly 
observed, a column of blood (hemo- 
thorax fluid) was projected from the 
wound and open pneumothorax could 
thus be demonstrated. This clinical test 
should be carried out on all patients 
before surgery, as it is most important 
to determine whether a case is one of 
so-called “masked open pneumothorax.” 
The type of anesthesia to be used and 
the operative procedure indicated are 
directly affected by the diagnosis of the 
type of injury present. 

No patient in shock unless actively 
bleeding is ever subjected to surgery 
until after recovery from shock. Follow- 
ing recovery from shock, A-P and lateral 
x-rays of the chest, 


flat plate of the abdomen are taken and 
patients brought to the operating room. 
Endotracheal closed anesthesia with posi- 
tive pressure or controlled respiration 
technic should be used in all cases, and 
occlusive dressings not removed until 
the anesthetist has the patient well con- 
trolled. Complete wound excision is 
done in all cases, and fragmented rib 
ends resected. Pleural toilet is usually 
adequately carried out through the de- 
brided wound by the use of rib retrac- 
tors, or in some cases the wound may 
be enlarged by incision. Pleural toilet 
includes aspiration of all blood and clots 
by suction, removal of bone fragments 
from the pleura and lung (a common 
finding), removal of foreign bodies if 
readily accessible, lung suture, and the 
instillation of 50,000 to 100,000 units 
of penicillin (in 20-cc. dilution). An 
intercostal tube (No. 26 F. catheter) 
is inserted through the eighth interspace 
postaxillary line and connected with a 
water-sealed system. Muscle layer clo- 
sure is usually adequate in obliterating 
the open pneumothorax ; however, in 
many wounds of the lower chest the 
diaphragm must be utilized to effect an 
airtight closure. Rarely, in very large 
defects of the chest wall, particularly 
near the spine, it may sometimes be nec- 
essary to suture the lung to the edges 
of the wound in order to bring about 
closure. Surgical closure is not done if 
the wounds are grossly infected, occlu- 
sive dressing being used in these cases. 
Daily thoracentesis is performed to re- 
move pleural accumulations and keep the 
potential pleural span infection localized. 

Postoperatively, these patients receive 
the same supportive treatment as de- 
scribed under hemothorax. Intercostal 
tubes are usually removed in forty-eight 


! hours, and daily thoracentesis done there- 
fluoroscopy, and a’^jfter until full reexpansion occurs. 
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Tension Pneumothorax — This infre- 
quent complication of penetrating wounds 
of the chest equals open pneumothorax 
as a thoracic emergency. The diagnosis 
of a tension pneumothorax is not diffi- 
cult, if the condition is kept in mind. 
The patient’s critical condition makes 
detailed examination almost impossible; 
however, the intense dyspnea, bulging 
relatively fixed chest, tense accessory 
muscles of respiration, hyperresonant 
percussion note and mediastinal shift are 
more than sufficient to establish a diag- 
nosis. A valuable sign for detecting dis- 
placement of the mediastinum is that of 
palpating the trachea in the suprasternal 
notch and noting its displacement from 
the midline. 

Treatment is simple and in most cases 
dramatic in effect. A needle of fairly 
large caliber is inserted into the chest 
through the second interspace in the mid- 
clavicular line, which allows the excess 
air to escape. In continued decompres- 
sion and for transportation purposes, a 
flutter valve is attached to the end of the 
needle, this usually being fashioned from 
a finger cot or condom. Hospital man- 
agement usually employs closed drainage 
with a 15-gauge needle or catheter. 
Response to this management is sud- 
den and effective, and within a few hours 
a patient who was virtually fighting for 
his life is breathing calmly and resting 
comfortably. Decompression can usually 
be discontinued within twenty-four to 
forty-eight hours, except in some of the 
valvular types, when it must sometimes 
be continued for days. 

Tension pneumothorax resulting from 
esophageal lacerations requires major 
thoracotomy for closure of the lacerated 
esophagus. This procedure is attended 
with a high morbidity and mortality rate 
because of the high incidence of medias- 
tinal and pleural space infection asso- 
ciated with this type of injury. 


The literature makes numerous refer- 
ences to the development of tension pneu- 
mothorax following the closure of open 
pneumothorax. This complication oc- 
curred in only one patient in a personal 
series of 116 open pneumothoraces. 

Cardiac Wounds — These are rarely 
seen in hospital installations, as the 
greater number of them result in deaths 
on the battlefield. However, with modern 
rapid methods of evacuating wounded, 
some of these patients arrive at for- 
ward hospital installations with cardiac 
wounds. The most common type of car- 
diac wound seen are those presenting re- 
tained metallic foreign bodies of variable 
size in the myocardium. These patients, 
aside from showing physical signs of a 
hemothorax on the left or right sides, are 
usually in excellent condition. Diagnosis 
is usually made by fluoroscopic study. 
Tamponade is usually absent, and when 
present requires immediate surgery for 
suture of the associated myocardial lac- 
eration. 

The management of these cases is a 
conservative one. Early attempt at re- 
moval is rarely indicated. Late removal 
has been done in a large series with 
excellent results. 

A small number of patients with lac- 
erations of the myocardium have been 
treated at forward hospital installations 
in the recent war. Signs of tamponade 
are usually present and surgery is imme- 
diately indicated. These patients require 
large quantities of whole blood imme- 
diately before, during, and after surgery. 
Heparinization in the postoperative pe- 
riod is effective in reducing the incidence 
of intramural thrombosis. 

Perforating Wounds 

These types of wounds may produce 
a diversity of effects, such as hemo- 
thorax, open pneumothorax, pulmonary 
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hematoma, massive collapse of the lung, 
etc. ; but, surprisingly, the course of 
most of these cases is relatively smooth. 

In most instances, these patients were 
wounded by rifle or machine-gun fire. 

Patients with open pneumothorax, the 
result of perforating wounds, may exhibit 
sucking of both the wound of entrance 
and exit. It must be kept in mind that 
although the individual wound may be 
relatively small in size, the combined 
wounds may be of sufficiently large 
caliber as to seriously endanger life, if 
not adequately closed. 

Pulmonary hematomas form an inter- 
esting entity. Involving a portion of a 
lobe and sometimes an entire lobe, they 
result from interstitial pulmonary bleed- 
ing. Hemoptysis is always present in 
these cases. They are usually not asso- 
ciated with hemothorax, although some 
of the cases develop a hemothorax 
(small) twenty-four or forty-eight hours 
after injury. The course of these pa- 
tients is usually a very satisfactory one. 
Other than wound excision, thoracen- 
tesis, and supportive treatment, no 
active treatment is necessary. 

Management of cases with perforating 
wounds is similar to that described 
under penetrating wounds. 

Combined Thoracoabdominal 
Wounds 

These represent the most serious of 
all war injuries, carrying with them a 
mortality rate of between 30 to 60 per 
cent. 

Subdivision of these wounds into those 
of the left and right sides is done for 
purposes of presenting the more common 
findings in the lesions and their man- 
agement. 

Shock of a profound nature is the rule 
in these patients, with hemorrhage the 
result of liver lacerations as a contribu- 


tory and often the etiological factor on 
the right side, and perforation of a 
hollow viscus, and/or splenic laceration 
on the left side. The liberal use of whole 
blood must be stressed in the treatment 
of these cases. Unless active bleeding is 
present, surgery is deferred until recov- 
ery from shock has taken place. 

Recovery is usually directly propor- 
tional to the degree of intraperitoneal 
involvement. In most patients, wounds 
of entrance are in the lower portions of 
the chest, with little resulting damage to 
intrathoracic structures. Open pneumo- 
thorax is probably the most common 
serious thoracic lesion. Injury to hollow 
viscera occurs infrequently on the right 
side. 

Left-sided lesions may sometimes pre- 
sent a condition which is termed “tension 
pneumothorax of peritoneal origin,” to 
denote its etiology. In these cases, 
wounds of entrance are in the left lower 
chest, anteriorly with large perforations 
of the anterior wall of the stomach with 
a resultant outpouring of a large volume 
of air into the chest through the lacer- 
ated diaphragm. Dr. E. D. Churchill, 
who was present at the autopsy per- 
formed on a patient who exhibited “ten- 
sion pneumothorax of peritoneal origin,” 
when asked if he thought this condition 
was possible, was of the opinion that it 
was with the above-mentioned lesion, 
although prior to autopsy there had been 
some controversy as to its feasibility. 
This condition is obviously not possible 
in combined wounds of the right side. 

One cannot overlook the possibility of 
“an internal sucking wound” on the left 
side, in which small quantities of air and 
intestinal contents are aspirated into the 
chest during the act of respiration. No 
matter how small the quantity of air 
may be, altered intrapleural pressures 
result with noticeable effect on the pa- 
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tient. During laparotomy in left-sided 
combined thoracoabdominal wounds, an 
“internal sucking wound” becomes a true 
sucking wound on opening the perito- 
neum. It must be stressed that next to 
the control of active hemorrhage, closure 
of the lacerated diaphragm should be 
the first duty of the surgeon on opening 
the abdomen. In lesions of the right side, 
a sucking wound through the diaphragm 
is not likely. 

In the management of these cases, 
early operation after complete recovery 
from shock is imperative, unless active 
bleeding is present, in which case sur- 
gery must often be instituted before 
shock has been properly controlled. X-ray 
and fluoroscopic studies of the chest and 
abdomen are necessary prior to operative 
interference. Endotracheal closed anes- 
thesia is the method of choice. 

Exploration of both chest and abdo- 
men is avoided whenever possible in left- 
sided lesions ; unless a patient presents 
an open pneumothorax, no surgery is 
done on the chest other than debride- 
ment of the wound. When open pneu- 
mothorax is present, debridement and 
closure are effected with as little intra- 
pleural manipulation as possible. 

Transpleural approach on the left 
side with the thought of doing a single 
operation is not advised if intestinal 
perforation is suspected. Complete ex- 
ploration of the abdomen cannot be car- 
ried out through the diaphragm, and the 
pleura does not react kindly to “leaking” 
large and small intestine. In a small 
number of cases where one is reasonably 
sure that only the spleen may be in- 
volved, transpleural approach to the 
spleen facilitates surgery, and a single 
operation may in this way be accom- 
plished. 

In right-sided lesions, intestinal in- 
volvement is the exception rather than 
the rule, the abdominal damage being 


confined to the liver. Transpleural ap- 
proach in these injuries is always done, 
with repair of the lacerated liver and 
diaphragm, the establishment of drain- 
age of the subphrenic space, and the 
establishment of closed intercostal drain- 
age of the pleural cavity. When laparot- 
tomy is necessary, it may be done 
through a separate abdominal incision 
or a forward extension of the thoracic 
incision. Laparotomy is seldom neces- 
sary. Drainage of the subphrenic space 
is an important step in the management 
of right-sided combined thoracoabdomi- 
nal wounds, and should be instituted in 
all cases. Failure to do so may result 
in a thoracobiliary fistula with empyema. 

Postoperatively, shock is treated by 
the liberal use of whole blood, and 
oxygen is administered routinely for at 
least twenty-four hours. In left-sided 
lesions, the patients are placed on a rou- 
tine of («) nothing by mouth, (b) con- 
tinued duodenal suction, (c) fluid bal- 
ance, (d) protein balance, (e) penicillin 
therapy, (/) large doses vitamin C, ( g ) 
periodic blood studies. In right-sided 
lesions unless laparotomy is performed, 
patients are able to tolerate full diet 
within twenty-four hours. 

Blast Injuries 

These are closed injuries resulting 
from the effect of blast on the intra- 
thoracic structures, most notably the 
lungs. These patients often have asso- 
ciated blast injury to the brain or intra- 
abdominal organs. 

The principal symptoms present are 
moderate to severe shock, expectoration 
of large quantities of frothy blood- 
streaked sputum, dyspnea, cyanosis, pain 
in the chest, and marked restlessness to 
maniacal delirium. Physical findings are 
usually: Increased respiratory rate, im- 
paired resonance to dulness on percus- 
sion, usually more marked on one side. 
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diffuse moist rales throughout both sides, 
with scattered areas varying to an entire 
lobe in size over which breath sounds 
are markedly diminished and of a bron- 
chial nature. 

Treatment consists in the use of 
warmth, oxygen therapy (oxygen un- 
der pressure preferable) which must in 
some cases be continued for days, and 
the judicious use of fluids ( blood and 
plasma ) , particularly in the early phases. 
Atropine has proven of very little value. 
Double strength plasma has been used 
with some beneficial effect. The use of 
human serum albumin in 100-cc. doses 
every four hours for four or six doses 
gave the impression of being the most 
effective agent for decreasing the exces- 
sive bronchial secretions present in these 
patients. Sedation is nearly always nec- 
essary because of the cerebral symptoms, 
but it should be used sparingly. Panto- 
pon is the drug of choice and should 
never be given in doses greater than 20 
mg. (y 3 grain). Penicillin is used rou- 
tinely to combat pulmonary infection 
which commonly occurs in these cases. 
Cough and expectoration are impera- 
tive, as the patients accumulate large 
quantities of frothy mucus in the tracheo- 
bronchial tree which favors anoxia by 
decreasing minute volume exchange. 

If surgery is necessary for associated 
injuries, general anesthesia should be 
avoided. 

Closed Injuries 

These injuries usually result from the 
recoil of artillery pieces, smashed vehi- 
cles, or the impact of any blunt object 
(large stone or other bomb debris) . Mul- 
tiple rib fractures and sternal fractures 
are the usual involvements of the chest 
wall. Intrapleural involvement is one or 
a combination of spontaneous pneumo- 
thorax (unilateral or bilateral), tension 
pneumothorax, and hemothorax. 


Symptoms and physical findings are 
usually dependent on the type of intra- 
pleural derangement present. Pain and 
dyspnea are common to all. 

Treatment consists chiefly of measures 
to relieve whatever intrapleural derange- 
ment exists. Intercostal nerve block is 
routinely used for multiple rib fractures 
to enhance cough and expectoration. 
Multiple rib fractures of the upper an- 
terior chest usually have associated with 
them paradoxical breathing. The use of 
adhesive strapping or a sandbag is 
usually sufficient to control the paradox- 
ical movements. Sternal fractures with 
marked depression of a fragment may 
require open operation and wiring ; how- 
ever, conservative management is pre- 
ferred, and , effective. Elevation of the 
chest wall by means of traction devices 
is rarely necessary. 

Retained Foreign Bodies 

The management of retained foreign 
bodies is a subject of considerable discus- 
sion in the present-day literature. The 
types of foreign bodies, size, location, 
the symptoms produced, and optimum 
time for removal are important consid- 
erations. 

The types of retained foreign bodies 
encountered in war injuries of the chest 
in the order of their frequency are : ( 1 ) 
Metallic fragments and bullets; (2) rib 
fragments; (3) clothing; (4) wood 
(rare) ; (5) stones, pebbles, and debris 
(most rare) ; (6) a combination of two 
or more, metallic fragments, plus rib 
fragments plus clothing is a common 
finding. Most investigators agree that 
the lung and pleura well tolerate most 
metallic foreign bodies, but the rib frag- 
ments, clothing, and debris are frequently 
responsible for infection, and that the 
latter must be removed. X-ray and 
fluoroscopic studies readily reveal the 
presence of metallic foreign bodies, but 
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clothing, most rib fragments, and rubble 
do not visualize. How, then, is one to 
determine the presence of these non- 
opaque substances? Wood and debris, 
because of their relative infrequency, 
need cause little concern. The presence 
of rib fragments, cartilage, and clothing 
can only be determined by inference 
based on experience. Almost invariably 
roentgenological evidence of comminuted 
rib fractures means spicules of rib in the 
pleural cavity or lung. The presence of 
clothing can only be suspected when 
large, irregular foreign bodies are vis- 
ualized. Experience has shown that large 
irregular foreign bodies (2x1 cm. or 
larger) often carry clothing in with them. 

The size of the foreign body has a 
direct bearing on the decision for re- 
moval. Large irregular foreign bodies, 
greater than 2x1 cm., are usually re- 
moved because they (a) often cause 
cough, hemoptysis, and pain; ( b ) carry 
clothing in with them; (c) cause rib 
comminution with rib fragments driven 
into the lung or pleural cavity; ( d ) most 
often cause large lung lacerations; ( e ) 
produce a psychosomatic effect on the 
patient. 

The location of a foreign body is of 
considerable importance because of the 
complications which may arise. Attempts 
at removal after complications have de- 
veloped are attended with great hazards. 
Foreign bodies located near the great 
vessels, esophagus, or lying free in the 
pleural cavity should be removed early. 
Foreign bodies of small size embedded 
in the myocardium are usually well tol- 
erated, and may be treated conservatively. 

D. Harkens has removed foreign 
bodies from the myocardium in a large 
series of cases, with a mortality rate 
of less than 1 per cent. 

Having determined that a foreign body 
should be removed, when is the opti- 


mum time? Carter and DeBakey state 
“that it has been considered far safer to 
remove a foreign body in a lung after 
equilibrium has been established which 
usually occurs in from three to ten days.” 

It is the belief of the author, after 
treating a large series of war injuries 
of the chest, that there are two optimum 
times for removal of retained foreign 
bodies of large size (2x1 cm. or larger) : 
(1) At the time of primary operation, 
and (2) eight to ten or more weeks later. 
It must be understood that when one 
speaks of removal of foreign bodies at 
the time of primary operation, it is pre- 
supposed that the patient’s condition war- 
rants thoracotomy. 

The reasons for removing foreign 
bodies at the time of primary operation 
are as follows : 

1. General anesthesia must usually be 
employed for debridement, because the 
wound is usually too large for excision 
under local anesthesia, or, as is often the 
case, open pneumothorax is present. 

2. Because of the size of the foreign 
body, rib fragments (usually), and cloth- 
ing (often) are possible contaminants. 

3. The foreign bodies can be removed 
with little manipulation, without the 
need of incising pulmonary tissue, as the 
fragments are easily and readily removed 
through a visible wound in the lung. 

4. A complete operation is performed 
including repair of the lacerated lung, 
with little added risk to the patient, 
thereby avoiding a secondary operation 
for late removal. 

5. All possible sources of infection 
are removed, reducing the incidence of 
infection. 

6. The weeks to months of worry and 
fretting on the part of many patients is 
obviated (psychosomatic effect). 

If it is deemed advisable because of a 
patient’s poor condition to defer removal 
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of the foreign body, then it is believed 
that its removal should not be attempted 
for a period of eight to ten weeks or 
longer, at which time maximum lung 
expansion has occurred, infection if pres- 
ent is evident, and if a residual clotted 
hemothorax is present, it is evident at 
this time and thoracotomy indicated. 

It is believed that the removal of for- 
eign bodies during the so-called period 
of reexpansion and localization (from the 
time thoracentesis is instituted, usually 
the second day, to the time of either 
maximum expansion or localization of 
pleural space infection) is contraindi- 
cated, because during this time the hemo- 
thorax is being emptied, reexpansion 
promoted, adhesions are forming, and 
infection if occurring is being localized. 
To do a thoracotomy at this stage is to 
invite total empyema. 

Late Complications 

These may be summarized as follows : 

1. Clotted Hemothorax or Fibro- 
thorax — The incidence of this compli- 
cation is increased after thoracotomy 
or repair of severe chest wounds, such 
as open pneumothoraces. Unless ade- 
quate provision is made to insure and 
maintain postoperative expansion of the 


lung by keeping the pleural cavity aspi- 
rated dry until the exudative phase is 
over, the resulting fibrothorax will neces- 
sitate a second late thoracotomy for 
decortication. This procedure is usually 
carried out six to eight weeks post- 
wounding. 

2. Thoracoabdominal Wounds — 
The most common complication is the 
severe empyema which results following 
repair of a lacerated diaphragm over 
wounds of the liver when the latter is 
not drained subphrenically. 

3. Empyema — 

(a) As noted, thoracoabdominal 
wounds are frequently thus complicated. 
Soilage by biliary secretions on the right 
side and gastric or colonic contents on 
the left side makes this quite understand- 
able. 

(b) Unsutured lacerations of the lung 
are considered by some to be a common 
cause of mixed empyemas. 

(c) Empyema is more often associated 
with retained foreign bodies of large size, 
though under 2 cm. in diameter, there 
seemed to be little relative difference. 

4. Lung Abscess — The incidence of 
early abscess of the lung has been almost 
negligible. 


WAR SURGERY 

William L. Martin, Comdr. (MC), U.S.N.R. 


INTRODUCTORY 
Mission of Surgical Specialists in 
the U. S. Army — In the surgical con- 
sultants division, there have been created 
branches in general surgery, orthopedic 
surgery, neurosurgery, ophthalmology, 
otolaryngology, radiation, transfusion 
therapy, and chemical warfare. The 
functions of these professional consultant 


divisions may be broadly described as 
administrative, correlative, advisory, ed- 
ucational, and analytical. 1 These consult- 
ants are to evaluate, promote, and im- 
prove the quality of medical care by 
every possible means, to interpret the 
professional policies of the surgeon gen- 
eral, and to aid in their implementation. 
They assist and advise on the organiza- 
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tion and program of surgical services in 
medical installations and the quality, dis- 
tribution, and proper assignments of 
professional personnel, provide advice 
on newer developments in diagnosis and 
treatment, stimulate interest in profes- 
sional problems, and encourage educa- 
tional programs. The creation of spe- 
cialized surgical centers in the general 
hospitals in the Zone of the Interior 
represents another progressive innova- 
tion. The program of supervision, co- 
ordination, and policy-making has re- 
sulted in an equable distribution of 
surgical talent and a consequent main- 
tenance of a high standard of surgery. 

Current Considerations of War 
Surgery — A brief consideration of three 
years of combat experience shows that 
definite progress has been made in the 
surgical care of the wounded. The sur- 
vival rate among our battle wounded is 
higher now and the morbidity rate lower 
than ever before in the history of war- 
fare. The one factor that has contrib- 
uted most is the high standard of surgery 
done . 2 This is primarily because of the 
greater availability of formally trained 
and well qualified young surgeons and 
because of their placement by the or- 
ganization and plan of medical service, 
where their skill and talent can be uti- 
lized most effectively in the early as well 
as the subsequent care of the wounded. 
All the experience of the past three years 
in the management of war wounds has 
again affirmed the importance of the 
fundamental principles of good surgery, 
principles which became well recognized 
toward the close of World War I and 
which critically minded surgeons long 
espoused. New therapeutic adjuncts and 
basic surgical principles have led to the 
development of a more rational and effec- 
tive program of wound management 
which has provided the most gratifying 
results yet achieved in military surgery. 


Profits to Peacetime Practice — The 
knowledge required for the better treat- 
ment of industrial accidents, automobile 
crashes, train or plane wrecks, or dis- 
astrous fires has been not only increased 
but much more widely disseminated 
because of the war . 3 

Emergency Treatment — The value 
of protection from secondary infection 
and the deleterious effect of motion in 
transport of even soft-tissue injuries 
have come to be better recognized. The 
advantages of thorough yet tissue-con- 
serving debridement have received fresh 
emphasis. There has been gained a new 
concept of traumatic vasospasm as a 
danger to the circulation of the compro- 
mised extremity. Plaster casings have 
assumed their proper place as a meas- 
ure of protection during transportation. 
Burns have come to be properly re- 
garded as infectable surgical wounds 
entitled to full aseptic respect. The 
damaging effect of escharotics and the 
value of pressure dressings and non- 
interference have been recognized. The 
advantage of prompt skin-grafting has 
been well learned. In major injuries of 
the extremities, the surgeon has learned 
when, how, and where to amputate. 

Bacteriostatic Drugs — Wartime ex- 
perience, because of its intensity and 
extent, has not permitted the develop- 
ment of an attitude of overenthusiastic 
acceptance of the benefits of penicillin 
and the sulfa drugs. They are tools 
of extraordinary value and usefulness 
which will greatly supplement but can- 
not supplant those therapeutic proce- 
dures that are based on sound surgical 
principles. 

Fractures and Bone Surgery — The 
advantages of the judicious use of skele- 
tal traction-suspension methods of 
the secondary treatment of fractures 
have been confirmed. In compound in- 
juries of the joints, the plan of adequate 
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debridement, cleansing, suture of 
the capsule, and open treatment of 
the remaining wound, accompanied by 
systemic penicillin or sulfa therapy, 
has well demonstrated its efficacy in 
preventing the dreaded complication of 
joint sepsis. 

Bowel Surgery — With the assistance 
of divided and exteriorized colostomies 
and chemotherapy, and with appro- 
priate proximal decompression, sur- 
geons have learned no longer to fear 
for the result in resection and anasto- 
mosis of the large intestine. Repeated 
use of succinylsulfathiazole has dem- 
onstrated its value to the satisfaction 
of many surgeons employing it. 

Elective Surgery — Demonstrable 
neurologic and roentgenologic demon- 
strations of protruding intervertebral 
disk or herniated nucleus pulposus are 
required as indications for operation. 
The need for a considerable period of 
restricted activity has been clearly indi- 
cated. In traumatic internal derange- 
ments of the knee, the necessity of pre- 
serving the stability of the knee joint by 
meticulous care in protecting the cap- 
sular ligaments has been the lesson 
taught. The value of preoperative con- 
ditioning by exercise of the muscles 
about the knee joint has been demon- 
strated in promoting earlier recovery 
and restoration of function after surgery. 

Surgical Complications — Most sur- 
geons have become convinced of the 
desirability of intubation drainage in 
dealing with postoperative pulmonary 
atelectasis. The early postoperative in- 
stitution of bed exercises and deep 
breathing have shown merit as pre- 
ventive measures. A better understand- 
ing of peripheral phlebothrombosis has 
been disseminated. Recognition and cor- 
rection of the contributing causes of 
bedsores set the stage for their defini- 
tive treatment. Cleansing, protective 


dressings, and the rapid disposal of 
slough, sometimes with the help of 
urea crystals or granulated sugar or 
both,' prepare the sore for closure by 
wire sutures after undermining and ap- 
proximation of the skin edges. Sys- 
tematic administration of penicillin, 
before and after operation, contributes 
to tire complete and clean healing. 

Materials — Serum albumin, fibrin 
foam, fibrin film, and thrombin-fibrino- 
gen glue have resulted from the frac- 
tionation of blood proteins. Tantalum 
has been popularized as a nonreactive, 
electrically inert, yet strong and work- 
able, material as wire for sutures, plates 
for bone defects, and foil for protection 
of delicate tissues. The general use of 
nonabsorbable sutures of wire, cotton, 
and silk has won many converts. 

Supportive Measures — There has 
been developed a fresh appreciation of 
the importance of certain supportive 
measures to be employed not only as a 
postoperative procedure and in pro- 
tracted illness, but as a means of pre- 
vention of deterioration and as a means 
of preoperative preparation. New em- 
phasis has been placed on the necessity 
of forestalling and controlling vita- 
min deficiency states. The importance 
of maintaining nitrogen balance is 
now more fully appreciated and the 
means for correcting its lack are at hand 
in plasma serum, albumin, and the 
amino-acid preparations. 

Reconditioning — It is the universal 
impression that bed exercise, both gen- 
eral and special, has hastened recovery, 
shortened bed rest and hospitalization, 
and tended greatly to diminish the inci- 
dence of pulmonary and thrombotic vas- 
cular complications. Exercise and in- 
creasing directed physical activity 
after the patient has left his bed have 
proved so beneficial as to throw into 
sharp contrast the general neglect of 
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such measures in the past. Recreation, 
instruction, amusement, the development 
of new skills and hobbies, the stimula- 
tion of new interests, and a new outlook 
have played a large part in recondition- 
ing. The importance of this phase of 
rehabilitation can hardly be overempha- 
sized, and should be carried over into 
civilian practice. 

Mistakes in War Surgery 4 — Ab- 
dominal Wounds — The slow admin- 
istration of intravenous fluids when their 
remedial effect is urgently needed is an 
anachronistic carry-over. Holes in the 
small intestine should be closed trans- 
versely with avoidance of resection if 
possible, but if the closure of a defect in 
the small intestine narrows it unduly, 
the insertion of a small rubber tube into 
the lumen will keep this open until 
edema subsides. When a V-shaped de- 
fect is present in the small intestine and 
it is feared that closure will result in 
undue narrowing of the lumen, the 
wedge may be widened by excising the 
sides of the V so as to increase the 
acute angle. Closure then results in a 
lumen which is larger than it was before 
the wound was incurred. When resec- 
tion is necessary, cutting the bowel 
obliquely will avoid undue narrow of 
the gut when an end-to-end anastomosis 
is to be used. All wounds of the colon 
should be exteriorized and a double- 
barreled colostomy done with the af- 
ferent and efferent loops sutured to- 
gether after the method of Mikulicz. A 
wound of the rectum should be treated 
by debridement, drainage, suture of 
the bowel when possible, and a double- 
barreled sigmoidostomy. 

The postoperative care of the patient 
is as important as the actual operation 
and his safety is furthered by tube de- 
compression of the gastrointestinal tract. 
Parenteral administration of adequate 
fluids and sulfa is important. The bene- 


fits of removal to a rear area are over- 
rated and should not outweigh the well- 
known dangers of moving a recently 
operated patient. 

Wounds of the Lower Extremity — 
An effective tourniquet should be ap- 
plied immediately. Palpation along the 
course of the femoral artery distal to 
the tourniquet will demonstrate whether 
arterial flow has been stopped. Suturing 
of the main knots of the tourniquet with 
strong suture material insures against 
slipping and this should be done when 
bleeding from a large artery is suspected, 
especially when a person is covered with 
oil. The trauma of packing wounds 
lessens the chance of survival and does 
not help stop the bleeding. The vessels 
involved should be exposed and clamped 
or occluded by manual pressure. 

Application of Principles — There 
are no correct methods in war surgery . 5 
There are established principles, but the 
way in which those principles should 
be applied varies with time, place, and 
circumstance. The terrain in which the 
campaign is being fought; the climate 
and the time of year; the severity of 
the action, its success or failure, and the 
speed of advance or retreat ; the weapons 
principally employed; the prevalence of 
disease among the troops and the state 
of exhaustion, dehydration, exposure, 
and mental strain of the soldiers when 
wounded; the time lag between injury 
and first aid and between first aid and 
arrival at an organized surgical center; 
the conditions under which these centers 
are working, their housing, their light 
and ventilation, their supplies, their ex- 
posure to air attack, their complement 
of orderlies and nurses; the number of 
casualties arriving at a time; the length 
of the lines of evacuation, the smooth- 
ness of transport and the facilities for 
supervision during the journey, the spac- 
ing and adequacy of medical units on the 
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way ; the distance of the centers of defini- 
tive surgery and their establishment in 
beds and personnel in relation to the 
numbers reaching them. 

Preparation of War Casualties — 
Beecher 6 discusses the immediate physi- 
cal consequences of the wound and the 
inseparable mental and emotional prob- 
lems that arise from it, in terms of what 
is needed to prepare the wounded man 
for surgery. Specifically, the distress of 
the wounded man was found to come 
from three sources — pain, mental agita- 
tion, and thirst. Severe pain is usually 
best treated with morphine; but much 
that has passed for a response to pain 
was found to respond to small doses of 
barbiturates. Pain great enough to re- 
quire further treatment with morphine 
was found to be surprisingly infrequent 
(present in only one fourth of the se- 
verely wounded as they arrived at the 
most forward hospital). A great need 
was found in the newly wounded man 
for the use of small doses of sedatives 
of the barbiturate type. 

The relationship of the wounded man 
to those around him, especially the phy- 
sician and the chaplain, is discussed, with 
a view to preparing the man for his 
future care. 

The effect of adverse external circum- 
stances upon the wounded man and his 
course along the evacuation chain are 
discussed with attention being given to 
details of the organization and applica- 
tion of supportive treatment which must 
precede the initial surgery. One clue to 
the extent of the resuscitative measures 
that must at times be carried out is to 
be found in the fact that even in the 
most forward -hospitals, the field, and 
the evacuation hospitals, the average 
duration of operation for craniotomy, 
laminectomy, celiotomy, and thoracot- 
omy was of the order of two hours or 
more (not including anesthesia induction 


time). Even operations upon the ex- 
tremities averaged more than an hour. 
The deliberation in the surgery carried 
out compares with that of peacetime 
medicine. 

Experience has shown that about 2.5 
per cent of battle casualties (under the 
conditions of study) will require inten- 
sive resuscitative measures. The needs 
of this desperately wounded group are 
discussed from three points of view: 
(a) Treatment of the local wound. Sur- 
gery is an inseparable part of resuscita- 
tion in its broad sense. On occasion 
there can be no resuscitation, even tem- 
porarily, without surgery (cf. internal 
bleeding, great fecal contamination of the 
peritoneum, etc.). In any case resusci- 
tation ( blood therapy) should con- 
tinue during and after surgery. (6) 
Treatment of the depleted circulating 
blood volume. Here, position of the 
patient, gastric distention as it interferes 
with the circulation, application of heat, 
and oxygen therapy are all discussed. 
Route of administration of fluids, the 
roles in therapy of saline and glucose 
solutions, of plasma and albumin prep- 
arations, and of whole blood are consid- 
ered in detail. In the case of blood 
administration, problems and hazards 
concerned with volume and speed of 
administration are dealt with, (c) The 
treatment of pain and emotional disturb- 
ances is discussed. 

The timing of blood administration 
and its relationship to the optimum time 
for surgery are mentioned, as is also the 
question of slow against rapid prepara- 
tion for surgery. 

Casualty Handling Afloat — Cas- 
ualty handling in the hot, humid quar- 
ters of a ship’s sick bay presents the 
medical officer with a characteristic 
series of “bottlenecks.” 7 

A “check-off” list can be used as the 
ship approaches the operational area. 
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Lack of uniformity in craft carrying 
casualties must be anticipated, and plans 
made to unload any variety of boat. As 
patients are sorted in the “collecting 
station,” x-ray films and descriptive 
diagnoses should be made to avoid un- 
necessary rehandling. The utilization of 
“clean-up” tables will expedite the prep- 
aration of patients for dressings and 
operations. A simple transfusion set is 
described, together with the duties of 
the transfusion team. Attention to hemo- 
stasis and the application of skin trac- 
tion at the time of guillotine amputation 
will save the patient unnecessary trans- 
fusions and early painful dressings. 
Wound debridement can proceed while 
casualties are being prepared for major 
operations. Packs in open debrided 
wounds are seldom indicated. Adequate 
immobilization of fractures with padded 
casts, splints, and skin traction is usu- 
ally preferable to the more time-consum- 
ing attempts at reduction. Definitive 
treatment of fractures can be delayed 
until evacuation to a hospital. When 
urinary sediments cannot be watched. 
sulfonamides by mouth had best be 
discontinued at the end of 72 hours. 
Large doses of alkalis are necessary 
to change the reaction of the urine. 
More time and care should be spent 
on the original dressing done aboard 
ship. Wounds dusted with sulfanila- 
mide powder should be dressed with 
a sterile ointment on the third day. 
Records and roentgenograms should be 
kept on the person of each casualty 
when he is evacuated. 

An Air-borne Surgical Center — 
Goligher and Wells 8 examine the type 
of medical service provided for an air- 
borne force and explain the rationale 
of an air-borne surgical center in the 
larger air-borne operations. They con- 
clude that gliders are essential to bring 
in the greater part of the equipment 


needed, together with jeeps to carry it 
on the ground. They describe the type 
of building to be selected and its prep- 
aration for use as a surgical center. In- 
ternally, it is divided into the following 
departments : Reception, resuscitation, 
theaters, wards, kitchen, and general. 
They strongly advocate using fresh 
blood, obtained from members of the 
air-borne force itself, due to the difficulty 
of utilizing stored blood for transfusion 
purposes in air-borne surgery. These 
recommendations are based upon experi- 
ence in establishing four air-borne surgi- 
cal centers. 


SHOCK 

Cause — From a series of limb trauma 
experiments, Phemister and Laestar 9 
concluded that where shock developed 
the local blood loss was large and con- 
stituted the outstanding causative factor. 
The maintenance by spinal anesthesia 
of a blood pressure low enough to limit 
hemorrhage to an amount too small to 
produce shock is contraindicated in man 
as the amount of anesthetic required 
would be too toxic. Indications for the 
use of local or spinal anesthesia in shock 
are based on grounds other than the 
blockage of afferent nerve impulses. 

Shock from Burns and Trauma — 
Fox and Keston, 10 in experimental 
work, found that the sodium content of 
injured skin and muscle is greatly in- 
creased and exceeded the gain in water 
(edema). This indicated that additional 
sodium accumulated in the intracellular 
compartment. As a result of the redis- 
tribution of sodium and water, approxi- 
mately one half the total amount of 
extracellular sodium was sidetracked 
and rendered unavailable. Administra- 
tion of this amount of sodium by injec- 
tion of 0.9 per cent sodium chloride con- 
taining radiosodium was followed by 
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nearly complete retention of sodium in 
the injured animals but by excretion of 
sodium in normals. The relationship be- 
tween the reduction in plasma volume 
characteristic of shock and depletion of 
extracellular fluid is discussed. 

Wound Shock — The syndrome of 
traumatic shock due to wounding by 
high explosive missiles was notable for 
its variability. 11 Reduction in blood vol- 
ume was a characteristic finding. Hemo- 
concentration as evidenced by elevation 
of red cell hematocrit or plasma protein 
above normal .ranges was not encoun- 
tered in the absence of burns or com- 
plicating clostridial myositis. Despite 
restorative therapy, anemia and hypo- 
proteinemia were the rule during con- 
valescence. Quantitative improvements 
in blood volume and in concentration 
of plasma protein and hemoglobin did 
not occur in response to replacement of 
plasma and blood. No evidence of over- 
dosage in plasma and whole blood ther- 
apy was detected. Dehydration and 
azotemia were common in early con- 
valescence. In fulminating clostridial 
myositis with edema, plasma protein con- 
centration and blood volume fell rapidly. 
Erratic effects were obtained from sul- 
fonamide therapy if the concentration 
of the drug in the blood is significant. 
Base deficiency, when present, was of 
mild degree as evidenced by the urinary 
reaction. The effectiveness of the sur- 
gical management of this selected group 
of the gravely wounded is attested by the 
low mortality rate during the period of 
observation. 

Treatment — “Lightly and heavily” 
degraded gelatin solutions have been 
employed as a substitute for plasma in 
the treatment of shock caused by trauma 
or severe burns (trauma, 67 patients; 
burns, 28 patients). Lightly degraded 
gelatin solutions seem to be retained 
longer in the blood stream, and appear 


to be as effective and safe as plasma in 
the management of these types of clin- 
ical shock. 12 


BURNS 

Treatment 

Whole Blood Therapy — It is diffi- 
cult to compare the effectiveness of 
blood and so-called blood substitutes. 13 
For this reason, some of the observa- 
tions cited might best be termed clin- 
ical impressions. In the experience of 
Evans and Bigger, if fairly large 
amounts of whole blood are given to 
the burn patient during the first forty- 
eight hours “masked anemia” is not en- 
countered, whereas this condition occurs 
frequently in patients treated only with 
plasma. Thus, secondary anemia in burn 
patients may be more easily prevented 
than treated. When burn patients are 
given plasma alone, even in large 
amounts, it is not unusual to find low 
plasma protein levels on the fourth or 
fifth day. In those treated with large 
amounts of whole blood, the plasma pro- 
tein levels were maintained at more 
nearly the optimum level. Thus, one 
of the advantages of whole blood therapy 
may be the maintenance of the liver in 
such a state that plasma protein produc- 
tion is carried on in a more nearly 
normal manner during the initial burn 
period. It was found possible to main- 
tain a good urinary output even when 
bemoconcentration appeared to be quite 
marked. An attempt should be made to 
induce the burn patient to take fluids 
and food (especially protein) by mouth , 
so that it is not necessary to give large 
amounts of fluid intravenously. It is the 
clinical impression that burn patients 
treated with whole blood have shown 
less toxemia than did other patients 
treated with plasma or gelatin. The 
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authors were pleased with the rapidity 
with which growth of epithelium took 
place in burned areas that at first ap- 
peared of a depth and extent to require 
extensive skin grafting. Only with an 
adequate circulating red cell mass can 
oxygen and food, such as amino acids, 
be carried to the zone of injury in suffi- 
cient quantities. There was no instance 
of thrombophlebitis or pulmonary em- 
bolus clinically recognizable. Experience, 
then, indicates that whole blood can be 
given safely to burn patients in the pres- 
ence of moderate to severe hemocon- 
centration. 

Skin Grafts — Selection of Time — 

A period somewhere between the second 
and third weeks after an extensive deep 
thermal burn is likely to prove the opti- 
mum time for excision of nonviable 
burned tissues and the immediate appli- 
cation of skin grafts of intermediate 
thickness. The dissection is difficult and 
small amounts of viable tissues may be 
removed inadvertently. On the other 
hand, morbidity is reduced considerably, 
and recovery apparently is earlier . 14 

Full Thickness Grafts from the 
Neck — Full thickness grafts from the 
neck and the clavicular region have been 
found to give superior results in the 
repair of facial defects .' 155 Two main 
advantages are improved function and 
color; another is softness and, there- 
fore, function. 

Technic— -The scarred or deformed area is 
dissected free and the edges are moved back 
to their normal position carefully, so that they 
are not undermined or too irregular and so 
that an accurate fit (or set-in) of the graft can 
be done. With this excellent graft available, 
careful dissection can be done and reposition- 
ing of parts fully carried out, with the thought 
of accurately filling the defect and counting 
on only the slightest contracture of the graft 
bed. The pattern of the defect, in pliofilm or 
celluloid (roentgenogram film), is marked out 
usually just above the inner third of the clavicle 
either with methylene blue or directly with the 


knife. The graft is removed in the usual man- 
ner, with good firm stretching by assistants 
to produce a “drumhead” to work on. After 
an edge is freed, fingers are used to hold the 
graft instead of forceps or hooks and the dis- 
section is completed carefully at the proper 
full thickness depth so that no trimming of 
the undersurface of the graft has to be done 
later. These grafts appear so thick that their 
growth might seem questionable, but growth 
of them has been as good as of split grafts, and 
there has been none of the spotty necrosis 
sometimes seen in full thickness grafts. 

Donor sites are usually closed, or are partly 
closed and partly left open, or covered with a 
split graft. The grafts are set in accurately 
with interrupted sutures of light silk, every 
2 to 4 mm. around the borders. The ends 
of the sutures are left three to four inches 
long for subsequent fixation of a waste form, 
and each two sutures are clamped with a 
mosquito clamp. No holes are cut in the graft. 
The graft is covered with fine mesh grease 
gauze and a wad or form of white cotton me- 
chanics’ waste is packed carefully over this to 
assure firm coverage of the entire graft. Ap- 
propriate opposite sutures in pairs are selected 
for the first anchorage, and, as the assistant 
firmly compresses the waste with his fingers 
or instrument, these opposing sutures are firmly 
tied over the waste in pairs. The eye is pro- 
tected with a suture closing the lids if necessary, 
and usually a larger over-all waste pressure 
dressing is applied, with a gauze roll going 
around the head to obtain counterpressure 
posteriorly. This fixes the whole area and is 
usually more comfortable than just the small 
waste form without further fixation. 

Dressings are done on the third to sixth day, 
and subsequent ones are repeated as necessary, 
usually having them off about the tenth day. 


SOFT TISSUE INJURIES 
Amputation 

Early Care of the Amputation Pa- 
tient — Danger to life and the future 
uselessness of the extremity are the 
indications for amputation. Questions to 
be decided are: (a) Is the blood supply 
irreparably damaged? (b) Is the infec- 
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tion uncontrollable? (c) Will the limb 
be useless? Initial amputation is pro- 
visional and should be of the open type. 
The technic of the modified guillotine 
procedure with slight variations in cer- 
tain cases has been described. The im- 
portance of traction in the early man- 
agement of amputation cases has been 
emphasized and its maintenance during 
transportation has been stressed . 16 

Surgical Management — Evaluation 
of Stump — For the first ten days after 
admission, the patient is built up nutri- 
tionally and his general condition studied 
and evaluated. Anemia, hypoproteinemia, 
malaria, and other complications are 
attended to by blood transfusion, high 
protein diet, and appropriate medica- 
tion. Traction is applied immediately 
to all stumps with open wounds and 
simple vaseline gauze dressings cover the 
wound surface. During this probationary 
period, the stump is also carefully eval- 
uated. Roentgenograms, bacteriologic 
studies, sketches, and photographs are 
made showing the progress of wound 
healing, and the first definitive procedure 
is planned. 

First Definitive Procedure — The 
aim is to obtain a healed stump. As a 
result of prolonged skin traction, a con- 
centric scar firmly attached to the under- 
lying bone is obtained. Skin grafting 
produces a healed wound but the scar 
may be too fragile and break down in 
the ordinary case. Modified flap ampu- 
tation is followed by a scar that is gen- 
erally depressed or puckered. None of 
these scars are adequate for the support 
of a prosthesis. Their fragility and posi- 
tion make it difficult for the amputee to 
wear his prosthesis. For this reason a 
further and final step has to be taken . 17 

Second Definitive Procedure — The 
aim following plastic repair, revision, 
or reamputation is to leave the best pos- 


sible stump and one of the greatest 
length obtainable. It should be of the 
shape that allows it to be fitted properly 
with an artificial limb. The tissues at 
its end should fit snugly, neither loosely 
nor too tightly. It should consist of 
nothing but skin and subcutaneous tis- 
sue. There should be a minimum of scar 
tissue in the stump, both superficially 
and in its deeper portion. The scar 
should be so placed that it is away from 
the pressure of the artificial limb. It 
should not be adherent to the end of 
the bone. 

There has been general agreement on 
the desirability of obtaining as a final 
result one of four types of amputation. 
These four types are the Syme’s ampu- 
tation, the below-knee amputation, the 
Stokes-Gritti amputation, and the mid- 
thigh amputation. While a modification 
of these four types may be indicated 
under special conditions, these standard 
amputations have met the demand of the 
average case. 

Aftercare — Two further duties re- 
main to be performed. The surgeon 
must prepare the stump to receive the 
prosthesis and he must teach the patient 
to use it. Preparation of the stump 
means that the shape of the stump must 
be changed in order that it may be fitted 
properly with an artificial limb. The 
bulbous or edematous stump must be 
shrunk in order that it may become a 
narrow cone. This is done by the com- 
pression obtained from a tight elastic 
bandage that has been previously un- 
wound and stretched. Shrinking is also 
obtained by the wearing of a pylon. 
Bandaging has the advantage that it can 
be started early, long before the stump 
can tolerate the pylon. The bandage is 
applied under great tension to the end 
of the stump, otherwise the stump be- 
comes bulbous instead of conical. Band- 
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aging is repeated several times a day, 
and, if rigidly followed, sufficient shrink- 
ing in from four to six weeks is obtained 
so that a permanent prosthesis may be 
applied. This goal is rarely reached 
without close scrutiny and supervision. 

Massage of the stump is contraindi- 
cated. Physical therapy has no place 
in the aftercare of amputation stumps 
except in the management of contrac- 
tures and in the employment of exercises. 
These latter are required in thigh ampu- 
tations, especially in short thigh stumps. 
The loss of the distal attachment of the 
adductor muscles causes overaction of 
the abductors. Development of the ad- 
ductors and extensors of the hip is nec- 
essary in order to control the use of 
the prosthesis. The loss of the knee 
mechanism puts a double load on the hip 
extensors, that of extending the hip and 
the artificial limb. 

Plastic Surgery of Amputation 
Stumps — The open amputation stumps 
resulting from guillotine amputations are 
surgical ulcers and should be covered 
at the earliest possible moment in which 
the stump bed will accept a graft. The 
application of skin traction will help 
to draw the skin gradually over the end 
of the stump until the wound heals with 
a deep concentric scar. This procedure, 
however, requires considerable time. 
Skin grafting reduces the period of 
treatment and many other advantages 
result. 18 

Prior to the application of the skin 
graft, edema must be eliminated, vaso- 
motor tone and local circulation im- 
proved, and infection diminished. Pos- 
tural treatment aids in this and can best 
be accomplished by keeping the patient 
strictly in bed and elevating the part. 
Pressure dressing and local compresses 
stimulate the ulcer bed to develop firm, 
flat granulations. The control of local 


infection is best obtained by the use of 
100,000 units of penicillin two days 
previous to skin grafting and for at least 
seven days after operation. Sulfadia- 
zine as an adjunct is of value, particu- 
larly where staphylococcus infection is 
present. 

Method of Application — The one- 
piece, thin, split-thickness skin graft is 
easier to handle, has a better chance of 
survival, and provides adequate skin 
coverage. Through the continuous con- 
traction of the skin-grafted bed, more of 
the adjacent skin is mobilized, facilitating 
later revision of the stump. The split- 
thickness graft is perforated through- 
out to permit drainage and is then 
sutured to the margin of the wound 
under normal skin tension. The graft 
is further secured to the wound by many 
basting sutures. 

Aftercare — The final dressing may 
be open or closed. The relative percent- 
age of “takes” with both types of dress- 
ing has been the same. If the ulcer is 
relatively clean and the bed regular, the 
closed method is preferred. When the 
base is irregular and exudation more 
active, the open method is employed. 

Closed Method — This consists in 
applying several layers of 3 per cent 
xeroform gauze to cover the graft after 
it has been sutured to the new bed. 
Flat gauze sponges and a large flat gauze 
pad are placed in position and held firmly 
in place by elastoplast. Anterior and pos- 
terior skin traction strips are now placed 
in position and a firm elastic bandage is 
applied. The grafted area and its prox- 
imal joint are immobilized by splinting. 
The entire area is elevated and not dis- 
turbed for five days. On the fifth day 
all of the dressings are removed. Secre- 
tions are evacuated and a similar dress- 
ing and splint reapplied. This dressing 
is changed on the tenth postoperative 
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day. All the sutures are removed, secre- 
tions wiped away, a dry pressure dress- 
ing reapplied, and traction is continued. 

Open Method — It is necessary to use 
many more basting sutures, as these are 
the main points of graft immobilization. 
Skin traction with a 3-pound weight 
is applied and a plaster cast is added to 
immobilize the proximal joint and to 


discarded and a mild pressure dressing 
is applied and traction employed for 
another week. All dressings are then 
removed but the traction is continued. 

Revision of Thigh Amputation — 
The first step is to excise the disk of 
scar tissue on the end of the stump. The 
skin flaps are then mobilized. The bone 
and muscle are shortened sufficiently to 



Fig. 1 — A, Guillotine amputation below the knee with short stump. B, After skin-grafting and 
contraction of the scar area. C, Revision of stump without bone loss, preserving knee. (O’Connor, 
G. B. and Kessler, H. H. : U S. Nav. M. Bull. 44: 1169 (June) 1945.) 


protect the grafted area. The cast is so 
constructed that the grafted area is open 
but protected by plaster strips. The part 
is elevated and, by using sterile applica- 
tors and massage from four to eight 
times a day, the secretions that collect 
are removed. The massage is done from 
the center to the periphery, forcing the 
secretions from under the graft. The 
sutures are taken out on the tenth day. 
On the fourteenth day, all splints are 


permit the skin to be closed over the end. 
A tourniquet may be employed, but only 
briefly. The bleeding points are secured 
with absorbable sutures and the nerve is 
severed and permitted to retract. The 
periosteum is cut cleanly and the femur 
is severed. If undue lateral prominences 
of skin exist, they are trimmed before 
closure., However, the objective is to 
get a rather square stump, and not to 
jeopardize the blood supply of the skin 
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flaps by carrying the incisions too far 
proximally . 19 

Reamputation — The principles are 
the same as those for a primary flap 
amputation. 

Technic — The anterior skin flap is laid out 
a little longer than the posterior flap so that 
the resulting scar will lie posterior to and not 
directly over the end of the femur. Laterally 


The nerve is severed and allowed to retract 
into a cushion of soft tissue. Ligatures around 
the nerve are to be avoided even at the expense 
of a little bleeding. The flap is closed over the 
end of the wound. Should sulfonamides be de- 
sired locally, the drug of choice is sulfanila- 
mide, as it is absorbed with sufficient rapidity 
so as not to interfere with wound healing. 
Sulfathiazole and sulfadiazine are better 
given by mouth. 



Fig. 2— Revision of thigh stump. (Olson, P. F.: U. S. Nav. M. Bull. 44: 1181 (June) 1945.) 


the incisions do not extend proximal to the 
level at which the bone is to be severed, the 
purpose being to insure a good blood supply 
to the central portion of the flap. The incision 
is carried deep, including the fascia with the 
skin* The flaps arc dissected back and the 
muscles and bone cut across squarely. Muscle 
is not permitted to extend distal to the end of 
the femur. Because of its retractility, however, 
it may be severed at a slightly distal point. 
The blood vessels are secured with catgut liga- 
tures, since nonabsorbent suture material is not 
well tolerated in proximity to muscle and is 
apt to cause irritation under weight bearing. 


Postoperative Care — If left to him- 
self, the patient will seek the most com- 
fortable position and will soon have the 
thigh stump propped up in acute flexion. 
The raw muscle ends reattach them- 
selves to the surrounding tissue, and if 
the stump heals in a flexed position, a 
contracture in that position will result. 
It is therefore imperative to keep the 
stump in a neutral position. Perhaps 
the best way to accomplish this is to 
apply skin traction while the patient is 
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still anesthetized and to continue the 
traction until the wound is healed. As 
soon as the stump is healed, physical 
therapy is instituted for the purpose 
of developing mobility and strength of 
the thigh stump in the directions of 
adduction and extension. The amputees 
who walk least well are those who have 
abducted and flexed thigh stumps. Such 



Fig. 3 — Reamputation of thigh. (Olson, 
P. F. : U. S. Nav. M. Bull. 44: 1183 (Tune) 
1945 ) 


patients will walk with a waddle gait 
because of the abduction, and with a 
sway back because of their inability to 
get the leg underneath and behind them. 
These defects can be guarded against 
by leaving the thigh stump long, by pre- 
venting flexion contracture during con- 
valescence, and by instituting early and 
vigorous exercises. 

Revision of Below-knee Amputa- 
tion Stumps — The stumps vary greatly 
in length. The primary objective has 
been to save bone length and not to 
select an ideal site for amputation . 20 
The ideal is to obtain a stump of such 
shape, length, and condition as to pro- 


vide a painless and comfortable adjust- 
ment to an artificial leg. 

Procedure — When a patient is ad- 
mitted, the stump and wound are care- 
fully studied and measured. Photographs, 
sketches, and roentgenograms are made 
Routine laboratory and dietetic measures 
are instituted, and a general evaluation 
of the patient’s condition is made. A 
program of dressings, traction, and gen- 
eral care is outlined and followed. All 
preliminary treatment aims at wound 
closure. Before final revision is per- 
formed, the stump should be closed and 
dry. The percentage of failure to obtain 
an ideal stump is increased by hurrying 
into a revision before proper closure of 
the wound. Occasionally all attempts to 
close the wound will fail and a revision 
will be performed in the presence of an 
open wound. This is done only when 
inflammation and edema are reduced to 
a minimum. Closure of the wound may 
usually be obtained by traction and split- 
thickness skin flaps for closure. When 
the wound is closed, dry, and all scabs 
and debris have had time to be removed, 
the stump is prepared forty-eight hours 
preoperatively and the patient is brought 
to surgery for his final revision. 

Operation — Below-knee operations are fa- 
cilitated by placing the patient on his abdomen 
with a small triangular block or folded sheet 
elevating the leg. Spinal, intravenous, or gen- 
eral anesthesia may be used as preferred. 
Methylene blue or a similar dye is used to 
mark the lines of skin incision. The author 
rarely uses a tourniquet; manual pressure on 
the femoral artery has proved satisfactory for 
control of hemorrhage. 

The flaps should be semicircular rather than 
oblong. The perimeter of the anterior and 
posterior flaps should be as nearly equal as 
possible in order to prevent dimpling. The 
flaps should be equal in length, since the stump 
will not be an end-bearing one. However, a 
slightly longer anterior flap resulting in a 
slightly posterior scar is satisfactory. Short 
flaps should be made with enough bone resected 
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to allow loose coverage of the bone antero- 
posteriorly. The short flap destroys less cir- 
culation, with less marginal necrosis and slough. 
The resulting medial and lateral prominences, 
dog-ears, may be removed after healing by 
wrapping or plastic operation. The center of 
the wound is the area where necrosis and 
sloughing ulcers are most frequently seen. Once 
this area is healed, dog-ears are easily removed. 

With the proper preparation and markings 
completed, incisions are made through the skin 
and deep fascia down to the muscle. These flaps 
are made in healthy skin, allowing for excision 
of the existing scar. The skin and deep fascia 
are cut down to the muscle. The skin and deep 
fascia are undercut and rolled upward and held 
out of the operative field by a single suture 
anteriorly and one posteriorly through the skin. 
Anteriorly the fascia and tibial periosteum fuse 
and the subcutaneous tissue is more sparse 
than posteriorly. However, there is enough 
tissue to allow for a row of sutures in the sub- 
cutaneous tissue at closure. 

Anteriorly the muscle is cut with an ampu- 
tation knife at right angles to the bone at a 
point about one-half inch from the rolled cu- 
taneous flap. Posteriorly the muscle is cut at 
an angle of about 55 degrees with the bone 
from outside inward and clistally to the point 
one-half inch distal to the level at which the 
bone is to be sectioned. This oblique posterior 
incision of the muscle aids in the attainment 
of the conical shape desired. 

A circular incision of the periosteum is made 
one-quarter inch above the level at which the 
bone is to be sectioned, and the periosteum is 
scraped distally with a periosteal elevator. The 
tibia is then sawed through at a point one- 
quarter inch distal to the point of circular in- 
cision of the periosteum, thereby leaving about 
one-quarter inch of hare cortex. This decreases 
periosteal trauma in the beveling process and 
lessens the tendency for formation of exostoses. 
The fibula is sectioned at a level one inch to 
one and one-half inches above the level at which 
the tibia was sectioned by means of a Gigli saw. 

The vessels are now ligated with suture liga- 
tures. Nerves are best left alone or gently 
pulled out a short distance and severed with a 
very sharp scalpel or razor. The tibia is beveled 
and the sharp points smoothed down with a 
coarse file. Relative hemostasis is assured. Deep 
drains are placed at both ends of the wound. 
The subcutaneous tissue is carefully sutured 
with chromic catgut. The skin is closed with 
a dermal-type suture and the wound is dressed. 


Skin traction with adhesive strips is applied 
at once. This removes tension from the suture 
lines and aids in prevention of flexion con- 
tractures of the knee. The patient is given as 
a routine procedure one day of sulfadiazine 
and penicillin therapy preoperatively and seven 
days of each postoperatively. 




Z 5km flap held, 
back by suture 



4 Levels of section 5 Closure -with drains 


Fig. 4 — Reamputation below the knee. 
(Nesting, 0. S. : U. S. Nav, M. Bull 44: 
1191 (June) 1945.) 


Complications — Hematomas are rare 
because of the careful hemostasis per- 
formed at operation and routine drain- 
age of the wound. Postoperative infec- 
tion has been minimized by performing 
revisions only after -.wound closure, by 
use of sulfadiazine and penicillin ther- 
apy, by infrequent late dressings post- 
operatively, and by insistence that all 
personnel applying wound dressings wear 
masks, gloves, and gowns. Feeble heal- 
ing and marginal necrosis are combatted 
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by the use of short skin flaps, loose ap- 
proximation of skin flaps anteroposte- 
riorly through resection of adequate bone 
length to insure that result, and fourteen 
days’ elevation of the stump by keeping 
the patient in bed. Postoperative pain is 
rarely a serious complication with ade- 
quate drainage, reasonable use of nar- 
cotics, elevation of the stump, and care 
in not applying too tight a dressing. 
Flexion contractures of the knee are 
rare, if constant traction is maintained, 
with early physical therapy. Neuromas 
and painful stumps are infrequent be- 
cause of minimum traumatization of the 
nerve ends at surgery, drainage of the 
wound, careful suture of the subcuta- 
neous tissue, thereby decreasing adhe- 
sions between skin and underlying soft 
tissue, and careful fitting of the stump 
to a prosthesis. 

Treatment of Painful Stumps — 

The most common site for a painful 
stump is in the amputated finger, and 
the treatment of the commonly found 
medial and lateral neuromas is one of 
incision, usually performed by the plas- 
tic surgeon. The number of painful 
stumps is in direct relationship to the 
technic employed in handling the nerve 
trunks at the time of the initial or sec- 
ondary operation. The following steps 
are advantageous in lessening painful 
neuromas: 21 (1) Only slight traction 
on the nerve trunk during the operation ; 
(2) severance* of the trunk as high as is 
practicable, with little traction, with a 
sharp scalpel; (3) no injections of the 
trunk with alcohol or other chemical 
agents, and (4) covering the end of the 
nerve trunk with muscle whenever possi- 
ble without appreciably altering the 
course of the nerve. 

Another procedure has been to divide 
the involved nerve trunk proximal to 
the neuroma and covering the proximal 
end of the nerve with a tantalum cup, 


holding the latter in place with two or 
three fine tantalum wire sutures passed 
through the sheath. This protective cov- 
ering (1) minimizes the amount of scar 
formation in the end of the nerve, (2) 
prevents scar from adjacent tissues from 
invading the nerves, and (3) protects 
the future bulbous end of the nerve from 
the irritation of external stimuli. The 
cup is rigid and is large enough to pre- 
vent constriction of the blood supply in 
the nerve. 

Compression Dressing of Amputa- 
tion Stumps — After guillotine amputa- 
tion, the distal skin edges are grasped 
with several towel clips or the subcuta- 
neous fascia may be grasped with hemo- 
stats. With these the stump is held up. 
The part is then painted with tincture 
of benzoin or with ace adherent if it 
is available. Starting at the joint prox- 
imal to the amputation, three overlap- 
ping turns of a 3-inch elastic bandage 
are made under the amount of tension 
necessary fully to stretch the bandage. 
The bandage is then carried distally, 
overlapping two thirds of its width on 
each turn so that three layers are applied 
up to the skin edge. 22 A piece of felt 
or other padding may be placed over the 
proximal end of the adductors of the 
thigh, or over the tibial crest or head of 
the fibula, to prevent too much pressure, 
but if the bandage is not applied too 
tightly this will not be necessary. A 
2-inch strip of adhesive tape is placed 
around the proximal end of the bandage 
to prevent its rolling down the stump. 
This step is very important. At this 
point the end of the stump is usually 
definitely cupped. The clips are removed 
and if the bandage has been properly 
applied, no retraction takes place. A sep- 
arate end dressing may be changed as 
often as necessary without disturbing the 
compression bandage. 
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If such a dressing is applied at the 
time of amputation, edema does not de- 
velop and the closure is rapid. If applied 
after edema has a start, there will be 
profuse serous drainage until the edema 
is reduced. This necessitates frequent 
change of the end dressing and earlier 
reapplication of the compression dress- 
ing. There is some discomfort for from 
thirty minutes to an hour if the bandage 
is applied several days after amputation, 
but after this it is very comfortable. The 
patient can be moved and can shift posi- 
tion easily. He will soon be able to be 
up in a wheel chair or on crutches. This 
is mentally and physically beneficial. A 
compression dressing with the readily 
available elastic bandage has proved ideal 
under field conditions, and it offers many 
advantages over traction for use any- 
where. 

Crush Injuries 

Pathology — The similarity of the pat- 
tern of pathologic findings in five cases 
autopsied indicates the pathology of im- 
mersion blast injury. There was ab- 
sence of external evidence of injury 
which could be ascribed to the blast. 23 
The muscles of the chest wall and abdo- 
men showed no signs of hemorrhage or 
trauma. The traumatic lesions were ap- 
parently limited to air-containing organs, 
and it is significant that air-inflated 
rubber life belts also ruptured as a 
result of the blast. This damage was 
similar in nature to that which was 
suffered by the intestines and lungs, 
which were the only organs receiving 
any direct injury as a result of the 
underwater blast. The most serious in- 
juries were those in the intestinal tract, 
although the lungs were also injured. 
The lesions varied from minimal muco- 
sal hemorrhages to large perforations of 
the “blowout” type, resembling the tear 
in concussion of a blown-up paper bag. 


The perforations tended to occur where 
air was pocketed in a more or less fixed 
position of the gut. Another lesion of 
importance was the secondary infection 
and ulceration of many of the nonper- 
forated injuries (hematomas) in the in- 
testinal wall. The possibility of late per- 
foration in this type of lesion must be 
kept in mind in the clinical management 
of these patients and in considering the 
prognosis of immersion blast injury. In 
two of the autopsies escape of air from 
the peritoneal cavity could be detected. 
Obliteration of liver dulness, or x-ray 
evidence of subdiaphragmatic air or 
pneumoperitoneum, are important diag- 
nostic signs and should be looked for in 
the evaluation of immersion blast in- 
juries, both at first and subsequent ex- 
aminations, because of the possibility of 
secondary perforation. Fat necrosis was 
found in the first three autopsies. The 
lesions were minimal and limited to the 
omental fat and the fat over the pan- 
creas. No gross or microscopic hemor- 
rhages were found, but marked toxic 
degeneration of the glandular tissue was 
present. The area of the pancreas was 
bathed in fluid exudate. Injury to the 
lungs was found in every autopsy. The 
lesions varied from minimal areas of sub- 
pleural, inter- and intra-alveolar hemor- 
rhage, with microscopic rupture of the 
alveolar walls, to massive hemorrhage 
and collapse of as much as 85 per cent of 
the air-containing tissue. Hydrothorax 
or hydropneumothorax was present in all 
autopsies. A fibrinous pleuritis was found 
in two of the autopsies, as were patches 
of peribronchial pneumonia. It is prob- 
able that the total injury in both the lungs 
and the intestines determines, in the first 
few hours after injury, whether the pa- 
tient will die shortly or is capable of 
recovery. 

Clinical Experience — The results of 
examination of nineteen critically injured 
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patients who had survived a sinking at sea 
and subsequent depth charge explosion 
revealed that nearly all the patients suf- 
fered to some extent from sunburn, con- 
junctivitis, fatigue, and exposure. 24 In 
addition, a number had evidence of in- 
jury to the chest; in one instance, there 
was a pneumothorax with fractured ribs, 
and in the remainder the injury was 
revealed by the presence of persistent 
rales. There were several instances of 
fractures and bruises. There were no 
ruptured eardrums, no genitourinary 
injuries, and apparently no patients suf- 
fered organic or inorganic injury to the 
central nervous system from immersion 
blast. 

Since these patients were received 
thirty-six hours after injury, conserva- 
tive treatment was decided upon. Mor- 
phine was given freely, to overcome 
shock, to relieve pain, and to reduce 
intestinal activity. No patient was given 
food or an enema until it could definitely 
be determined that no intra-abdominal 
injury was present. Plasma, dextrose, 
or saline was given as indicated by the 
condition of the patient. In ten instances 
it was necessary to pass a Miller-A bbott 
or Wangensteen suction tube. In four 
instances oxygen was administered. Of 
the five deaths, four occurred 7, 27, 30, 
and 42 hours, respectively, the cause 
being generalized peritonitis. At no time 
were these patients in condition for op- 
eration. The fifth death occurred at the 
end of five days, from pooled plasma 
anaphylaxis. The patient’s condition had 
been deemed satisfactory for operation, 
and he had been given a supportive 
amount of plasma. Shock and death 
immediately ensued. 

Arterial Injuries 

Vasospasm — This is a protective re- 
sponse to trauma, but if the arterial tree 
of an extremity becomes, and remains, 


constricted, then thrombosis, trophic 
changes, fibrosis, and lesions resembling 
Volkmann's ischemic contracture may 
follow. 25 Of twelve patients with persist- 
ent posttraumatic vasospasm in which 
the arteries were not directly injured, 
the involved extremities were cold, cya- 
notic, and often edematous. Vasospasm 
could be temporarily abolished by para- 
vertebral injections of novocaine (1 pei 
cent). In the more severe cases, pre- 
ganglionic sympathectomy was per- 
formed, with good result. Posttraumatic 
vasospasm may persist over long periods 
of time, and may be either segmental or 
may involve the entire arterial tree of the 
extremity. If vasospasm is not eliminated 
by a series of paravertebral “blocks,” 
sympathectomy should be considered. 

Direct Arterial Injuries — Early 
Results — Ligation of the lacerated ar- 
tery (and usually its concomitant' vein) 
at the time of the initial debridement 
is usually carried out in most instances. 
The author’s experience with the non- 
suture anastomosis of blood vessels, sug- 
gested by Blalcemore and Lord (See: 
Revision Service Volume, 1945, The 
Cyclopedia of Medicine, Surgery, and 
Specialties ) , was limited to three patients. 
Since the anastomosis was undertaken 
because of laceration of the popliteal 
artery, it was felt that the result obtained 
was better than that usually effected 
without the venous anastomosis. Results 
on eight patients suggest that early 
sympathectomy in major arterial in- 
juries may help preserve a part, or all, 
of an extremity. 

Late Results — There was evidence, 
in later results of major arterial ligation, 
of chronic arterial deficiency, character- 
ized by intermittent claudication on 
walking, “muscle cramps” at rest, weak 
to absent peripheral pulses, and trophic 
skin changes, as well as comparative 
coolness of the extremity. Preliminary 
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paravertebral injections showed a favor- 
able response, and sympathectomy gave 
excellent results. 

Traumatic Aneurysms — These may 
not be apparent until some days after 
injury. When present, conservative meas- 
ures were carried out unless strong indi- 
cations for early intervention existed. 

Arteriovenous Aneurysms — Of thir- 
teen patients with traumatic arterio- 
venous fistula, definite indications for 
operation were present in six. There 
were no recurrences, gangrene, second- 
ary amputations, or deaths in any of 
the patients operated upon, for either 
aneurysm or arteriovenous fistulas. It 
is important that the two conditions be 
differentiated, as both the local and sys- 
temic effects are different. It is hoped 
that further experience with the non- 
suture anastomosis of Blakemore will 
lower the incidence of gangrene follow- 
ing sudden trauma to major arteries. 
This method would seem especially feasi- 
ble in popliteal artery injuries. 

Early operative intervention in trau- 
matic aneurysms was necessary in about 
40 per cent of the patients seen. The 
temporary occlusion of vessels has been 
accomplished by using a broad cotton 
tape ligature tied down on a segment of 
small rubber tubing laid on top of the 
vessel. When bulldog artery clamps were 
not available, a screw clamp has been 
used to obtain partial, or complete, occlu- 
sion of the artery after encasing the 
vessel in a segment of tubing of suitable 
size. Manual compression by an assistant 
just proximal to the ligature decreases 
the tension so that the ligature can be 
tightened with less danger of rupturing 
the intima. All vessels are divided and 
the ends transfixed. 

Facial Wounds 

Primary Closure — Technic — It is 
commonly agreed that the only way to 


avoid scarring from facial wounds is to 
suture a vertically cut skin edge into 
exact edge apposition Over a bed of 
normal subcutaneous tissue, with perfect 
hemostasis, no tension, and no infection ; 
then to remove the stitches in two or 
three days. For a satisfactory result, 
there must also be no distortion of the 
features. 26 A similar procedure can be 
used to close the wound at a primary 
operation. Under local anesthesia, a 
wound toilet is done, the skin edges are 
excised and undermined, and hemostasis 
is secured by hot flavine packs. A sub- 
cutaneous tissue layer is then fashioned 
and closed with catgut, the skin is accu- 
rately sutured, and a pressure bandage 
is applied. The amount of skin excised 
is no more than would be sacrificed 
were the wound left to heal and a formal 
scar correction done. The obvious dif- 
ference is the danger of infection, and 
it has been found that forty-eight hours 
from injury is near the upper limit of 
safety in the majority of cases. Up to 
that limit, primary healing in three days 
may be consistently achieved. The cos- 
metic standard is generally good, but 
not quite so good as that of cold scar 
corrections done under ideal conditions. 

In battle injuries, the nasal and 
buccopharyngeal cavities, maxillary and 
frontal sinuses, mandible, hyoid, and 
zygoma are very commonly involved, 
and experience has shown that these, 
too, may be closed with consistent suc- 
cess, after a very careful toilet with 
removal of all loose bone fragments and 
tissues of uncertain vitality, remember- 
ing that any dead tissue left behind is 
almost sure to suppurate. In- cases of 
mandibular comminution involving tooth 
sockets, bone suppuration is common, 
and it is often wise to drain the wound. 

The advantages of primary closure 
are quicker recovery — closure shortens 
the incapacity period from even the 
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smallest wounds and the cosmetic result 
is better; reduction of ward work; and 
few'er complications — the stage of dis- 
figurement which used to last weeks or 
months is reduced to a matter of hours. 

Role of Penicillin — In all the major 
closures and about half the minor ones, 
penicillin- sulfathiazole powder, 0.5 
to 1.0 gm., was smeared throughout the 
wound. The effect of penicillin is not 
immediately spectacular and cannot be 
statistically proved, but the following 
observations were made : Closures of 
antral and other compound face wounds 
can be done successfully with or without 
penicillin. Local penicillin definitely re- 
duces the incidence of stitch infection 
and cellulitis of the face in the region of 
a major primary closure. The standard 
of the successes is raised, but their pro- 
portion and the scope of major primary 
closures are not much affected. 

Delayed Suture 

Rules for Success — Debridement of 
wounds at forward units must be thor- 
ough. The dressing of a wound must 
not be disturbed during evacuation from 
forward units to base hospitals, unless 
the indications for doing so are abso- 
lute. The first dressing must be done 
under aseptic conditions in the operating 
theater, the optimum time being three 
to five days after the initial operation. 
The wound must be closed at once if it 
looks suitable, bacteriological examina- 
tion being ignored as a criterion for clo- 
sure. The patient must be retained in 
hospital until the sutures are removed. 27 

Technic — The patient is not taken to the 
theater until the day after admission to the base 
hospital, so that a night’s rest is assured. The 
dressing is then removed with aseptic precau- 
tions, and unless contraindications make su- 
ture impossible or imprudent, pentothal anes- 
thesia is induced. 

Superficial wounds are disturbed as little as 
possible. Any minor revision, such as removal 


of a tag of tissue, is done after the blood clot 
has been gently removed. The edges of the 
wound are separated from the underlying struc- 
tures by blunt dissection and brought into ap- 
position by interrupted sutures. It is important 
to obtain accurate apposition of the skin edges. 
In deeper wounds the tract is explored, not 
only to make sure that no revision is needed 
but also to prepare the site for the reception 
of penicillin tubes. 

Drainage is rarely employed, except at the 
angles of the suture line of a major amputa- 
tion Buried sutures are avoided as far as pos- 
sible. With severe fractures, especially those 
of the femur, there is a tendency to delay suture 
to the sixth to tenth day. 

A certain amount of tension is permitted; 
but where skin loss is considerable, the edges 
are brought as close as seems wise, and the 
operation is completed after five days, by which 
time it is often possible to secure close ap- 
position. Where skin loss is great a simple 
flap may be used, or epithelial cover may be 
provided by immediate patch skin grafts. 

After the operation, the limb is put at rest, 
and as a rule is not disturbed for ten to twelve 
days, after which stitches are removed in the 
theater. With deeper wounds, however, or if 
there is tension after suture, it is increasingly 
the custom to make an interim inspection in 
the operating theater after five days. No dress- 
ings or inspections are permitted in the wards. 

Contraindications to the Second 
Stage — The main contraindications are : 
(1) Acute inflammation in the wound, 
or of the tissues around the wound, 
whether pus be present or not. A “dirty” 
wound is not necessarily unsuited, for 
many such wounds show no signs of 
inflammation, and pyogenic organisms 
are not more commonly found in them 
than in wounds which look clean. (2) 
The presence of gas in the tissues. (3) 
Excessive loss of skin. 

When the wound appears unsuited to 
immediate closure because of sepsis, it 
is treated actively with an antiseptic for 
a few days and then repaired. In many 
cases progress is controlled by bacterio- 
logical examination ; but it must be em- 
phasized that suitability for immediate 
closure (i. e., delayed primary suture) 
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is determined by naked eye inspection 
alone. 

There are some forms of wound — 
notably compound fractures of the lower 
end of the tibia — in which suture is often 
impossible for mechanical reasons. 

Failures and Their Treatment~A 
delayed suture which is less than 50 per 
cent successful is regarded as a failure. 
The two common causes of failure are 
excess of tension at the suture line and 
sepsis, or both. If failure is complete, 
a second attempt may be made after pre- 
liminary local treatment, usually with 
penicillin. In partial failures, the un- 
healed area may be covered with patch 
grafts. In other cases again, it may be 
best to wait a week or more and per- 
form a “secondary suture.” This term 
is used to describe the operation required 
when the time during which delayed pri- 
mary suture is still possible (usually 
less than ten days) has elapsed. It is 
indicated at any time from fourteen to 
sixteen days onwards. The granulation 
tissue is removed and the skin edges ex- 
cised. In effect, the old unhealed wound 
is replaced by a new one which is imme- 
diately closed. Often a flap is needed, 
and if the wound is large and requires 
more than the average skill of the gen- 
eral surgeon, the case is transferred to 
a maxillofacial center. Occasionally fail- 
ure is due to the retention of unsuspected 
metal fragments, and, of course, some- 
times to sequestra. But no wound is 
allowed to remain unhealed without good 
cause. 

Results — Of the cases treated by de- 
layed suture, 10 per cent were fractures, 
whereas of the cases treated by sec- 
ondary suture, 20 per cent were frac- 
tures, This is because a higher propor- 
tion of fracture cases are unsuited for 
delayed suture, and because there is a 
slightly higher proportion of failure of 
delayed suture in compound fractures, 


secondary suture being frequently at- 
tempted when delayed suture has failed. 

A successful delayed suture looks its 
best a few days after the stitches are 
removed. As the weeks pass, the scars, 
particularly of the larger wounds, often 
develop a good deal of keloid formation 
and become red and unsightly. Often the 
epithelium gives way, especially at the 
junction of scars, or over the fibrous 
track resulting from the passage of the 
missile. Such scars are very trouble- 
some ; they may almost indefinitely delay 
a patient returning to his unit. Wounds 
of the buttock are the most intractable. 

Role of the Forward Surgeon — 
Supplementing the report of Edwards 27 
on 3435 wounds treated by two-stage op- 
eration, Stammers 28 states that stitches 
and ambulance journeys are incompat- 
ible; all soft tissue wounds are best 
splinted for the journey. When muscle 
is involved, splinting is essential, and it 
should include the joint below. 

Procedure in the Forward Area — First 
shave a wide surround of skin and wash it 
with soap and water. Then apply some such 
antiseptic as flavine in spiiit or iodine. Re- 
move only the pulped or frayed edge of the 
skin ; the skin wound must be extended by 
incisions long enough to allow retractors to be 
inserted to the full depth of the wound so that 
it can be fully inspected. Excise any dirt, fat, 
or fascia and cut off any tags of fascia. Remove 
all muscle that does not bleed or does not con- 
tract when cut (imperfect removal of de- 
vitalized muscle carries the risk of gas gan- 
grene, and in any case leads to sepsis and hence 
to a wound unfit for early suture). Remove 
any pieces of bone that have no periosteal at- 
tachment. Remove any indriven clothing, 
equipment, or dirt, and any fragment of metal 
that is readily accessible. Lay open all nooks 
and crannies in which pockets of pus may col- 
lect. Make generous incisions into the deep 
fascia, transversely as well as longitudinally, 
as a prophylactic decompressive measure. 

At the end of the operation a good frosting 
of penicillin-sulfonamide powder is applied, 
and during operation many surgeons pour into 
the wound 1/1000 acraflavine or proflavine. 
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A dressing of sulfanilamide-paraffin gauze 
is applied, but no packing and no stitches are 
permitted. 

One need not be afraid of making a long 
incision: it can be closed at the base, and in- 
deed it is easier to suture than a circular hole. 
Adequate incision is particularly important 
where there is a deep and extensive muscle 
wound lying beneath a small wound of entry. 
Where a through- and-through wound is super- 
ficial it is best to join the two together, but 
where it transfixes deeply — as through the 
quadriceps or deep to a vascular bundle — each 
wound should be treated separately as above. 

For major muscle wounds (buttock, thigh, 
calf, axillary folds) a three-day course of 
penicillin , either intramuscularly or by 
glucose-saline drip J is given. The dose is 
15,000 units three-hourly. 

An essential part of treatment is adequate 
splinting . Quite apart from fractures, every 
wound involving muscle should be splinted, the 
best form being a plaster back- slab or a light 
cast; it should include the joint below, for 
otherwise the patient travels in pain and the 
wound is pulled on by the irregular movements 
of the ambulance. Experience shows that 
Cramer wire is too springy to give comfort 
during travel over rough roads. 

Two-stage Operation — In further 
elaboration on the British Army's tech- 
nic in this treatment, Capper 29 states 
that for success two factors are essential : 
( 1 ) Early adequate planned decompres- 
sion of the wound at the initial opera- 
tion forward, and (2) facilities for early 
transportation of the wounded man to 
a center where definitive surgery is pos- 
sible and where he can be retained for 
ten days or more. The benefit of early 
operation outweighs the advantage of any 
preparation beyond twenty-four hours' 
painless rest and adequate fluid intake. 

Some Points in Technic — Local Chemo- 
therapy — According to the type of wound en- 
countered, it is treated with a powder or with 
penicillin solution . The powder was either 
1 per cent proflavine in sulfathiazole or 
calcium penicillin; they appeared to be of 
equal value. Sodium penicillin solution (250 
units per cc.) has been used where it was im- 
possible to get adequate debridement in a long 


tracking wound through muscle groups or near 
vital structures, or where it was impossible to 
avoid dead space ; it is introduced through fine 
rubber tubes. Adequate drainage is important 
to get rid of the gram-negative pus that col- 
lects in these spaces, and this is best removed 
by aspiration of the tubes twice a day before 
the introduction of the fresh solution. 

Systemic Chemotherapy — A course of sulfa- 
thiazole by mouth after operation seems to be 
of definite value. 

Repair — Fine sutures of silkworm gut closely 
placed give the best results, and where the skin 
edges cannot be straightened, vertical mattress 
sutures or a pulley-stitch are of special value. 
Deep tension sutures over buttons may be used 
with advantage, especially in buttock wounds, 
where maintenance of apposition of the deep 
tissues is difficult. Buried sutures are for the 
most part unnecessary and better avoided. 

Dead space is unavoidable in many of the 
wounds. If it is deeply situated, the best course 
is to introduce a penicillin tube with de- 
pendent drainage . By the seventh day, when 
the tube is removed, most of the space will have 
been obliterated by the fast-growing hemor- 
rhagic granulation tissue that forms in the 
presence of penicillin. The hole for the drainage 
tube can then be sutured if necessary. With 
superficial dead space, it is best either to rotate 
a skin flap to fall into the underlying hollow, 
or to suture the skin edges to the shelving walls 
of the gap and cover the intervening space with 
a split-skin graft. 

Immobilisation — The importance of a firm 
pressure bandage, of absolute fixation of the 
part in the plaster, and of elevation, cannot be 
exaggerated. 

Contraindications — The most com- 
mon are; 

Established Injection — Such a wound 
must be further decompressed and the 
part must be splinted and elevated for 
five clays, after which secondary suture 
may or may not be possible. 

Inco mplete Wound Excision — These 
cases need further excision. Suture will 
probably be possible in five days. 

Involvement of a Blood Vessel — In a 
wound where a large blood vessel may 
have been damaged, and where it is im- 
possible to ensure absence of sepsis, su- 
ture may be the prelude to secondary 
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hemorrhage; secondary hemorrhage has 
been rare in such wounds when allowed 
to drain. 

Joints — Where a joint is open in the 
wound it is best to attempt closure of 
the capsule or its adjacent structures 
and to wait five days before closing the 
overlying skin. 

In conclusion, Brown 30 states that 
penicillin as a local bacteriostatic has 
so revolutionized the delayed closure of 
soft-tissue wounds that the two-stage 
method has become firmly established 
as the best form of therapy. Success 
depends first and foremost on adequate 
primary surgery. No bacteriostatic, how- 
ever effective, must be allowed to replace 
thorough wound excision, and the results 
of the two-stage treatment are a tribute 
to the work of surgeons in the forward 
area. 

These results are corroborated by 
Hendry, Gledhill, and Price, 31 who 
found that the two-stage method of su- 
ture with routine penicillin gives a high 
proportion of wounds healed in fourteen 
days. Local insufflation of a sulfona- 
mide powder or penicillin powder at 
the time of the primary operation im- 
proves results. 

Further results in open battle-casualty 
fractures reported by these same authors 
showed that within six weeks of wound- 
ing, 75 per cent were closed when treated 
by local application of penicillin sup- 
plemented by a short course of paren- 
teral injections of the drug. When 
complete suture could be performed, 87 
per cent were closed in six weeks. Local 
instillation of penicillin to the fracture 
site is the method of choice, being both 
effective and economical. The trans- 
formation from open to closed fractures 
promotes early union and speedy return 
of function. 

These conclusions were further sup- 
ported by Atkins and Holden, 32 who 


state that success depends on careful 
surgery, hemostasis, avoidance of 
“ tentage ” correct dosage of penicillin, 
application of firm pressure dress- 
ings, and adequate immobilization 
after the operation. 

Bhatia 33 also states that suture of 
wounds has reduced the average period 
of stay in hospital. It minimizes frequent 
painful dressings and discomfort to the 
patient. It also reduces the incidence of 
chronic sepsis. The patients visibly im- 
prove. They feel better, develop hearty 
appetites, and look cheerful. 

Colon and Rectal Injuries 

Management in the Forward Areas 

— Initial surgery of thirty-nine injuries 
of the colon and rectum was performed 
by a 'general surgical team of an auxiliary 
surgical group. Most of the injuries were 
caused by fragments. Twenty-nine pa- 
tients were operated upon within twelve 
hours of injury; five within six hours. 
A short time interval can contribute 
toward an increased mortality, because 
more of the severely wounded come to 
surgery. The average time interval was 
fifteen hours. The contribution of shock 
toward an increased mortality was exem- 
plified by five deaths, in spite of vigorous 
replacement therapy, out of eight pa- 
tients admitted in severe shock. The 
second part of the duodenum was injured 
in two of four injuries of the hepatic 
flexure. Peritoneal contamination and 
early infection responded gratifyingly to 
forward surgery and its adjuncts, sul- 
fonamides and penicillin, for only 
twelve patients exhibited objective signs 
of peritonitis. Eight patients sustaining 
injuries of the colon or rectum alone 
were treated successfully. Thirteen colon 
injuries complicated by severe concomi- 
tant wounds died — a mortality rate of 
33.3 per cent. Severe shock, secondary 
to injuries of the colon complicated by 
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concomitant wounds, was the dominant 
cause of death. Next to shock, sepsis 
was the leading cause of death . 34 

Injuries of the Extraperitoneal 
Rectum— According to Croce, Johnson, 
and Wiper , 33 perforation of the infra- 
peritoneal portion of the rectum results 
in fecal contamination of the cellular 
tissue of the infraperitoneal space. This 
space communicates with the retroperi- 
toneal space posteriorly over the sacrum 
and may, thus, result in fulminating and 
widespread retroperitoneal sepsis. Even 
if the perforation cannot be located, but 
there is a presumptive evidence of its 
presence or potential development from 
contusion or infarct of the rectum as 
judged from the course of the missile 
and the presence of a large hematoma in 
the infraperitoneal space, an effective sig- 
moid colostomy should be established at 
once. A sigmoid colostomy alone will 
not prevent infection of the infraperito- 
neal space, although the infection is 
likely to be less widespread and fulmi- 
nating once contact with the normal 
intraluminal pressure and gross con- 
tamination of normally functioning bow§l 
is severed. In addition, the infraperi- 
toneal perirectal space must be saucer- 
ized by coccygectomy and loosely 
packed. Mere saucerization of the peri- 
rectal space, while lifesaving and prophy- 
lactic against spreading retroperitoneal 
sepsis, is not, however, a completely 
ideal treatment. Unless the perforation 
is located and closed, a persistent fistula 
may develop. 


THE ABDOMEN 

Abdominal Injuries at the Base 
Hospital — In fifty-five soldiers wounded 
during the campaign in Normandy and 
the Low Countries, a review was made 
of the treatment and complications after 


they had arrived at civilian base hos- 
pitals in the United Kingdom . 36 They 
were a selected group, in view of the fact 
that they were considered fit to be evac- 
uated by air, and no conclusions can be 
drawn from them regarding methods of 
primary treatment or the mortality rate. 
Very few of them caused anxiety on 
arrival, in spite of extensive injuries, and 
this is attributed to the liberal employ- 
ment of blood , plasma , and saline in- 
fusions, to routine gastric suction, to 
systemic penicillin therapy in every 
case, and to the policy of exteriorizing 
or excluding all wounds of the large 
intestine. Many of these patients had 
other wounds apart from their abdom- 
inal injuries, but in almost every case it 
was the wound in the belly which dom- 
inated the clinical picture. 

On arrival of a convoy, patients who 
have had wounds of the abdomen or of 
the buttock should be examined as soon 
as they are settled in bed, and any un- 
toward symptoms, such as pain, vomit- 
ing, or hematuria, must be accounted for, 
and raising of the pulse rate or tempera- 
ture explained. Pain or fever may be 
due to a residual abscess in the abdo- 
men, or to an infected wound which 
is draining inadequately. A full course 
of systemic penicillin therapy will 
probably have been administered before 
arrival at the base, but if this is not the 
case, or if there are any signs of spreading 
inflammation, systemic penicillin should 
be instituted at once, in the latter in- 
stance without waiting to determine the 
nature of the infecting organism. A 
further course of penicillin should be 
instituted shortly before undertaking 
any operation on an infected abdominal 
wound, provided the infecting organism 
is penicillin-sensitive. The onset of vom- 
iting and colicky pain should arouse the 
suspicion of acute intestinal obstruction 
by a band, and if examination supports 
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this diagnosis laparotomy should be 
undertaken at once. 

With exception of fistulas into the 
upper part of the small intestine, there 
is no hurry about the closure of colos- 
tomies and other fecal fistulas, and the 
patient’s general condition should be ade- 
quately restored first. Most small intes- 
tinal fistulas will close spontaneously, 
but not those of the colon or rectum. As 
a general rule, such fistulas are not finally 
closed until any other wounds which the 
patient has received are healed, and often 
a series of operations is necessary to 
close them. However, when fecal con- 
tamination of a wound is a cause of 
continued suppuration, with resulting 
persistent toxemia, steps must be taken 
to divert the flow of feces, either by a 
short circuit operation or by a prox- 
imal colostomy. Scrupulously careful 
technic is essential if the operations for 
closure of fecal fistulas are to be uni- 
formly successful, while scarring and 
adhesions may add to the difficulties. 

Suprapubic bladder fistulas usually 
close spontaneously, but before remov- 
ing the tube it is essential to be sure 
that the wounds in the bladder are 
healed and that there is no obstruction 
to the urethra; if the bladder wounds 
have not been sutured at the primary 
operation, they may require repair later. 
Abdominothoracic wounds, after their 
early treatment, present no peculiar prob- 
lems, the injury to each cavity requiring 
attention as a separate entity, provided 
no communication between the cavities 
persists. 

Many of these patients have, when 
healed, large scars in the abdominal wall, 
which may be a source of weakness, but 
a period of rehabilitation does much to 
restore their strength and their self- 
confidence. 

Undoubtedly other complications will 
arise which were not encountered in this 


small series. Though their treatment is 
not completed, there is every reason to 
suppose that, with the exception of one 
man who died as a result of another 
wound, they will all survive, and will be 
left with little or no permanent incapac- 
ity as a result of their abdominal injuries. 

Combined Injuries of the Thorax 
and Abdomen — Eighty-three patients 
having injury to both the thorax and 
abdomen were admitted to an evacuation 
hospital in a six-month period . 37 These 
combined injuries accounted for about 
one fourth of all penetrating or perforat- 
ing wounds of the chest and abdomen. 
Chest and abdominal wounds each give 
rise to problems in management; when 
both are present, difficulties may be 
doubled and certain problems peculiar 
to combined injuries are added. Fur- 
thermore, more than half of these pa- 
tients had associated injuries of varying 
severity. That left-sided wounds are 
more serious than right-sided ones was 
evidenced not only by the smaller num- 
ber of the former who lived to reach 
the hospital, but also by their higher 
hospital mortality. Twelve of the thirty- 
three patients with left-sided injuries 
died, while eight of the forty-eight with 
injuries on the right side succumbed. 
Both patients with chest injury on one 
side and abdominal injury on the other 
died. On the right side the liver offers 
an important barrier to missiles and per- 
foration of the intestine is less common 
than on the left. 

From the diagnostic standpoint, it is 
most important first to keep in mind the 
frequency with which both cavities are 
involved in missile wounds of one or the 
other. While the diagnosis may be clin- 
ically obvious from the signs and symp- 
toms and from the location of the wounds, 
roentgenologic search for all missiles and 
reconstruction of their course will reveal 
the diagnosis when the clinical findings 
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are equivocal. Experience in the corre- 
lation of the findings at operation with 
the roentgenologic data aids in predict- 
ing organ involvement and in planning 
the surgical approach. 

Every attempt must be made to bring 
even the most seriously injured patients 
to surgery since the arrest of hemor- 
rhage and the correction of respiratory 
physiology may offer the best treatment 
for their shock. Overcaution in delaying 
operation until shock therapy has pro- 
duced satisfactory pulse and blood pres- 
sure readings may be fatal in these cases. 
Patients who require thoracotomy be- 
cause of a large hemothorax or sucking 
chest wound usually improve during sur- 
gery. Patients with severe abdominal 
injury also frequently improve during 
operation, but to a lesser extent. Ex- 
cluding three cases in which no surgery 
was indicated, seventy of the eighty pa- 
tients were operated upon and ten died 
without operation, making the operabil- 
ity rate 88 per cent. Although operative 
attempts to save desperately injured cas- 
ualties may prove futile, the operative 
mortality rate should be disregarded in 
the effort to save at least some of the 
patients. 

The proper course of treatment of 
combined injuries varies from no sur- 
gery at all to the most extensive com- 
bined thoracic and abdominal operations. 
Conservative management has an impor- 
tant place in the treatment of right-sided 
injuries involving small penetrating or 
perforating wounds of the liver or kid- 
ney without serious intrathoracic dam- 
age. Occasionally nothing need be done ; 
in others, debridement and explora- 
tion of the wound, closure of the 
opening in the pleura, and aspiration 
of the hemothorax are indicated. These 
procedures along with suture of the 
kidney usually suffice for thoracoretro- 
peritoneal wounds as well. Thoracotomy 


was performed forty-two times, but in 
only five instances was a separate celiot- 
omy incision necessary, and in seven 
cases exploration and repair of the in- 
volved portions of the thorax and abdo- 
men were carried out through the same 
incision. Transdiaphragmatic procedures 
on the liver, spleen, and stomach are 
technically easier if performed at celiot- 
omy. On the other hand, celiotomy alone 
should be performed if intrathoracic 
damage is minimal. If both thoracotomy 
and celiotomy are necessary, the one 
which will do the patient the most 
immediate good should be undertaken 
first. Unless intra-abdominal bleeding 
is present, thoracotomy should take pre- 
cedence, since the correction of patho- 
logic physiology due to open pneumo- 
thorax or a large hemothorax greatly 
improves the patient’s general condition 
and increases his ability to withstand 
other necessary surgery. See War In- 
juries of the Chest, p. 879.) 


GAS GANGRENE 

It cannot be too strongly emphasized 
that the clinical picture of gas gangrene 
still conforms accurately with those vivid 
descriptions that have come to us from 
the surgeons of World War I. Indeed, 
where there is any reasonable doubt 
about the correctness of the diagnosis 
the condition is almost certainly not gas 
gangrene. The criteria of diagnosis — 
the local pain and swelling, the rapidly 
increasing toxemia, the peculiar mental 
changes — are too well known to need 
further discussion ; but in the final resort 
the diagnosis must rest on the local 
reaction and the answer to the crucial 
question : Is dead muscle present and 
is it certain that this muscle has not died 
from vascular damage or from direct 
trauma? 38 
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Rapid evacuation of the wounded, 
early and radical surgery, penicillin 
and sulfonamides, prophylactically and 
therapeutically, gas gangrene antitoxin 
— all are important in treatment. Yet 
experienced surgeons agree that the most 
important single factor in the control 
and cure of gas gangrene is still good 
surgery; thorough removal of dead and 
devitalized tissue as soon as possible 
after wounding, and radical excision 
of infected tissue when gas gangrene 
is apparent or expected . 39 These facts 
are discussed more widely below. 

Antitoxin and Chemotherapy 

Toxin and Antitoxin — The Clos- 
tridium welchii, according to MacLen- 
nan and Macfarlane , 40 elaborates a pow- 
erful and complex exotoxin, the action 
of which is believed to be responsible 
not only for the rapid spread of the dis- 
ease but by its wider dissemination for 
the profound toxemia and high fatality. 
The fact that the administration of anti- 
toxin has been shown to have therapeu- 
tic value lends support to such a view. 
However, in work with this antitoxin, 
these authors have come to the conclu- 
sion that as diagnostic procedures in 
early gas gangrene neither the lecitho- 
vitellin nor the hyaluronidase tests have 
proved satisfactory. This leads to the 
possibility that the profound toxemia 
of gas gangrene is not due solely or 
even primarily to alpha toxin. In fur- 
ther research along these lines, these 
same authors 41 have seen a possible 
relationship between the toxemia of gas 
gangrene and that seen in other forms 
of shock, and have indicated lines for 
future research. 

In a study made by Hall , 42 it seems 
that whenever it is possible to under- 
take adequate surgery promptly, anerobic 
infections may be prevented by this 
means alone, without recourse to the 


administration of either prophylactic 
serums or prophylactic drugs. How- 
ever, the prophylactic use of either 
serums or drugs, or both together, may 
serve a valuable purpose in making both 
early and delayed surgery more secure, 
or in permitting primary closure of a 
wound which would otherwise be left 
open. But they are never to be regarded 
as a substitute for adequate surgery. 

The treatment of infected wounds 
under catastrophic conditions, as in war, 
must be based upon the assumption that 
prompt surgery is generally impossible. 
Under these conditions, the injection of 
polyvalent, preferably pentavalent, gas 
gangrene antitoxin and tetanus anti- 
toxin assumes a major prophylacic role. 
It is necessary to guard against anaphy- 
lactic shock. 

Chemotherapy — Sulfonamide 
drugs and penicillin may serve a simi- 
lar prophylactic role. One can only point 
out that the conditions under which most 
civilian wounds are treated are so differ- 
ent from those under which war wounds 
are treated that it is scarcely possible to 
reason from one to the other. 

According to Sachs , 43 clinical results 
before and since sulfonamide therapy 
came into common use do not substan- 
tiate the effectiveness of these drugs as 
suggested by experimental work. Of the 
sulfonamides, sulfathiazole and sulfa- 
diazine are most effective. However, 
local use of the drugs has failed to lower 
the incidence of infection. 

In spite of poor experimental results 
with irradiation, the clinical ones are 
good. The protective agent produced 
by this treatment is probably a proteo- 
lytic enzyme which is released when the 
highly sensitive leukocyte is subjected to 
irradiation. Most inflammations will re- 
spond to irradiation within from thirty- 
six to forty-eight hours. Surgery still 
remains the choice therapeutic agent. 
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However, results obtained recently with 
irradiation and chemotherapy point to 
better results in the future provided 
close cooperation is maintained between 
the surgeon, radiologist, and bacteriolo- 
gist. 

Penicillin — Of seventy-six cases ill 
with systemic reaction and clostridial in- 
fection, all were treated with systemic 
penicillin, 20,000 units intramuscularly 
every three hours. 44 The average dosage 
in nine severe cases was 1,950,000 and 
forty-one moderate cases 1,700,000 units. 
In the majority of patients, 30,000 to 
50,000 units of antigas gangrene serum 
was given before operation. Possible 
significant features in the biochemical 
findings were low blood cholesterol and 
high urine creatine levels. Acidosis did 
not appear to be greater in this group 
than in other wounded men. There were 
two deaths. 

General Treatment 

Cases developing severe clostridial 
toxemia early (twelve to twenty-four 
hours) occur in forward areas in men 
whose resistance to infection may have 
been lowered by exposure and the stress 
of battle. Major arterial lesions are often 
present. In a series of thirty-three cases, 45 
the disease was recognized after a longer 
interval (four to five days) and major 
vascular injuries were few (four cases). 
The general resistance of the patients 
should have been better, and the viru- 
lence of the infection may well have been 
modified by the usual prophylactic meas- 
ures (serum, sulfonamides, or peni- 
cillin ) . So that no chance of benefit 
should be lost, all the patients had a 
combined form of therapy — surgery, 
penicillin (local and parenteral), blood 
transfusion, antiserum, and sulfathia- 
zole. Response to treatment was uni- 
formly satisfactory ; as a rule, there was 
little cause for concern once the routine 


had been instituted. Since the only addi- 
tion to treatment was the intensive use 
of penicillin, some of the credit for the 
results obtained must be attributed to 
this drug; but its mode of action is by 
no means clear. 

Staehle and Ruehlman 46 report thir- 
teen cases of gas bacillus infection treated 
with large doses of sulfadiazine and 
gas bacillus antitoxin, together with 
repeated transfusions and supportive 
treatment. All survived. Amputations 
were done on three cases. Apparently 
the combination of sulfadiazine and gas 
antitoxin, together with adequate sur- 
gery, was responsible for the remarkable 
absence of deaths. Another large factor 
in these good results was that all patients 
were young, robust, healthy males. 


TRANSFUSION 

Wartime Transfusion Work — 

Transfusion work in war is essentially 
of an emergency nature. All possible 
short cuts to eliminate error and lengthy 
procedures are necessarily employed. On 
the battlefield, for instance, the only 
blood used is that obtained from the 
universal donor ; homologous transfusion 
is not even contemplated, at least not 
in forward areas. In war, the main 
requirement is restoration of blood vol- 
ume and the treatment of the simple 
anemia of hemorrhage. For this, stored 
blood is eminently suitable. In war, the 
commonest recipient is the fit young sol- 
dier whose cardiac musculature was in 
perfect order before his wounding. To 
him, large volumes need to be and can be 
administered at a fast rate without fear 
of overloading the circulation or pro- 
ducing pulmonary edema). Indeed, al- 
most the only contraindication to enthu- 
siastic transfusion in the wounded are 
injuries to the brain and central nerv- 
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ous system (in which little response 
is obtained), damage to the lung by 
blast, irritant gases, or steam (which 
often causes pulmonary edema), thoracic 
wounds where the circulation is mechan- 
ically impeded, and the onset of the fat 
embolism which may follow bone dam- 
age. In war one takes many a chance 
one cannot afford in peace. 47 

General experience has shown that 10 
to 15 per cent of wounded men require 
to be transfused, and that the average 
casualty for whom transfusion is neces- 
sary requires about four pints of protein 
fluid. 


ACTINOMYCOSIS 

In six cases of actinomycotic infection, 
only two had had a diagnosis of actino- 
mycosis made before admission to the 
hospital. 48 These cases illustrate the 
fact that penicillin is an effective agent 
in combatting this disease. The response 
of one case was nothing short of mirac- 
ulous. Several of these patients were 
treated with repeated intravenous injec- 
tions of penicillin ; this method has been 
discarded, as the intramuscular route 
is undoubtedly superior. Surgical ex- 
cision of scar and underlying fibrous 
and granulation tissue was undertaken 
in two cases. This step is a good ad- 
junct to penicillin therapy where there 
,is marked overgrowth of fibrous tissue. 
Both cases healed per priimun. It is 
evident because of the nature of the 
disease process that penicillin must be 
administered for an adequate period of 
time. Experience shows that it usually 
requires six to eight weeks. 

There is little doubt that the sulfona- 
mides are effective against this disease ; 
it might well be that a combination of 
the two drugs could be employed to 
advantage. However, penicillin seems to 
be the most effective single agent. 
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DISEASES OF THE TEETH AND MOUTH 

Lester W. Burket, M.D., D.D.S. 


Introduction 

During the past year the health serv- 
ice aspects of dentistry have received 
wider recognition, both by the members 
of the medical and dental profession and 
also the laity. There has been an in- 
creasing interest in long-range caries- 
control experiments in which predeter- 
mined amounts of fluorine are added to 
the community water supply. Caries 
control by the topical application of 
fluoride salts has received further con- 
sideration and the accumulated evidence 
suggests that the time is rapidly ap- 
proaching when the dentist can offer a 
reasonably satisfactory caries-preventive 
treatment for the younger patient. 

The numerous reports concerning the 
use of penicillin in the treatment of dis- 
eases of the oral mucosa have furnished 
us with a better understanding of the 
indications and contraindications for the 
use of this antibiotic agent. Penicillin 
has been demonstrated to be of definite 
value in the treatment of many diseases 
of the oral structures, but in others this 
form of therapy has shown no advan- 
tages over agents which have long been 
in use. 

The epidemiology of fusospirochetal in- 
fections in the military services, has been 
extensively studied by Dean and Single- 
ton of the U. S. P. H. S. Their findings 
form a distinct contribution to this phase 
of the subject. The indications for topi- 
cal and systemic penicillin therapy in the 


treatment of fusospirochetal gingivitis 
and stomatitis have been clarified. 

The oral focal infection question has 
received considerable attention. Its sig- 
nificance has been critically and con- 
servatively evaluated and its causative 
or aggravating role in many extraoral 
diseases is being better appreciated. 

Dental Caries 

There was increased lay and profes- 
sional interest in the fluorine-dental 
public health problem during the past 
year. The present status of dental caries 
control was given in a symposium which 
was sponsored by the New York Insti- 
tute of Clinical Oral Pathology. 1 

Dean of the U. S. P. H. S. reviewed 
the extensive epidemiologic studies which 
have been made by this service. There 
is definite evidence that a fluorine con- 
centration in the drinking water of one 
part per million, or slightly higher, has 
a marked effect on the caries process. 
This is manifested by about six time^ 
the number of caries-free individuals ; 
a 60 per cent lower dental caries ex- 
perience rate and about 75 per cent 
decrease in the first permanent molar 
loss as compared to similar findings in 
an area of fluorine-free drinking water. 
Dean, however, feels that much more 
investigative work will be required be- 
fore a recommendation can be made in 
respect to a general application of the 
addition of fluorine in accurately con- 
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trolled amounts to the commercial water 
supply. 

It is of interest in relation to the 
fluorine-dental health problem that the 
chemical content of carious as compared 
to noncarious teeth shows a significant 
difference. The fluorine content of the 
enamel of carious teeth is only 62 per 
cent of that of sound teeth. Statistical 
analysis has shown that there is much 
less than one chance in 5,000,000 that 
the higher amount of fluorine in the 
enamel of the sound teeth in compari- 
son to that of carious teeth is accidental. 
There was little difference in the fluorine 
content of the dentine of the sound and 
carious teeth. It is believed that the 
higher fluorine content of the enamel of 
sound teeth, compared to that of carious 
teeth, gives to the enamel properties 
which are associated with an increased 
resistance to caries. 

The caries-preventive effect of the 
topical application of fluoride-containing 
solutions has received further study. 
This phase of the problem is of special 
importance to the population groups re- 
siding in rural areas, approximately one 
third of the population, and in individ- 
uals whose adult dentition has already 
developed and erupted for some years. 
There is definite evidence that the fluo- 
rine content of erupted teeth (enamel) 
can be increased by the topical applica- 
tion of fluoride-containing solutions, es- 
pecially in the recently erupted tooth. 
Repeated applications following a dental 
prophylaxis are required. The reduction 
of new cavities is from 40 to 60 per cent 
in the treated teeth. Ilibby has deter- 
mined the effect of incorporating fluo- 
rides in the cleaning mixtures used by 
dental hygienists in ordinary dental pro- 
phylaxes. The usual treatment was not 
modified except by incorporating in the 
peroxide-pumice mixture sufficient 4 per 
cent NaFl solution to give a 1 per cent 
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concentration of fluoride in the final mix- 
ture. He observed approximately a 25 
per cent and 43 per cent reduction in 
dental decay as the result of two or three 
cleanings per year. 

Ast described in detail the controlled 
studies being made at Newburg, New 
York, in conjunction with the fluori- 
nization of the water supply of this 
city to a concentration of approximately 
one part per million (present concen- 
tration 0.05 to 0.15 p.p.m.) In addition 
to the detailed dental studies, regular 
and periodic pediatric examinations will 
be made to determine the effects, if any, 
of fluorine on the growth and develop- 
ment of the children. These studies are 
being made on 500 children from birth 
to twelve years of age. X-ray studies 
of the bones and centers of ossification 
and laboratory tests including blood and 
urine analyses will supplement the physi- 
cal examinations. 

One of the presumed hazards of the 
addition of fluorine to the public water 
supplies is the possible toxic cumulative 
effect of this element. McClure and 
Kinser 2 found that where the domestic 
waters were free of fluorine, the fluorine 
present in the urine averaged 0.3 to 0.5 
part per million. The fluorine in the 
urine was proportional to the fluorine 
content of the drinking water through 
the range of 0.5 to 5.1 parts of fluorine., 
per million in the domestic water. An 
efficient elimination of fluorine appeared 
to be a characteristic of persons residing 
in certain areas of the United States 
where the drinking water contains 0.5 
to 5.0 parts of fluorine per million. The 
metabolism of fluorine under these con- 
ditions seems to be a normal function 
of the human body and is characterized, 
at least in the adult, by a condition 
approaching a metabolic equilibrium. 

Preliminary studies made by Retarski 
et al . 3 showed that when extracted teeth 
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were immersed in a common “cola” bev- 
erage that decalcification of the enamel 
surface could be observed grossly after 
two days’ immersion. 

A series of rat and puppy experi- 
ments was undertaken in which a speci- 
fied amount of the “cola” beverage or a 
sugar-phosphoric acid solution of the 
same strength was consumed. The pH 
of the “cola” beverage was 2.6. Similar 
solutions to which sodium fluoride in 
amounts varying from 1 p.p.m. to 20 
p.p.m. were added were also studied in 
respect to their tooth-decalcifying prop- 
erties. 

Severe destruction of the enamel on 
the molars of white rats was^ produced 
by allowing the animals to drink the 
“cola” beverage for periods of five days 
or more. With prepared solutions of the 
same sucrose and phosphoric acid con- 
centration and the same pH as the com- 
mercial product, similar results were 
observed. Preliminary observations on 
six puppies showed that the consumption 
of acid drinks also produced gross and 
microscopic changes on thp deciduous 
teeth. 

The inclusion of 1 to 20 p.p.m. of 
fluorine as sodium fluoride in the acid 
beverage decreased but did not prevent 
completely the destruction of the enamel 
in the majority of the rats studied. 
Within the limits tested, no apparent 
differences were observed in the protec- 
tive action of different levels of fluorine. 

The presence of sucrose in the acid 
drink aggravated the effect of the acid. 
The molars of rats receiving a 10 per 
cent sucrose-phosphoric acid solution 
were much more affected than those of 
comparable group receiving an equal 
amount of saccharin-phosphoric acid so- 
lution of the same sweetness, viscosity 
and acidity. 

It is believed that fermentable carbo- 
hydrates are essential for the initiation 


of the caries process. The caries-produc- 
ing effect of the various carbohydrates is 
roughly related to the rapidity of their 
breakdown. Grubb 4 found that sorbitol, 
a sugar alcohol, was fermented by the 
usual oral flora much more slowly than 
either dextrose or sucrose. He suggested 
that sorbitol might be substituted for 
sucrose or dextrose in the sweetening 
of foods, beverages, and confections. In 
view of the slow fermentation of this 
sugar, it might be useful in the preven- 
tion or control of dental caries. 

Attempts are still being made to de- 
vise a simple test for caries susceptibility 
which will be practical for use in the 
dental office. Several investigators have 
reported a high positive correlation be- 
tween the salivary amylase, which is 
relatively easy to determine, and dental 
caries. Others have not found this to be 
true. Bergheim and Barnfielcl 5 studied 
the salivary amylase level and the amount 
of dental decay in 250 medical and den- 
tal students. Salivary amylase was deter- 
mined by the standard method. No 
correlation was found between the sali- 
vary amylase and the prevalence of open 
carious lesions. 

While calcium, phosphorus, and vita- 
min D are essential for the developing 
teeth, their effect in above-optimal or sub- 
minimal quantities has not been shown 
to affect the tooth to any serious extent. 
Smith and Light 0 came to the conclu- 
sion that acute disturbances of the skele- 
tal structure may occur with slight change 
in the dental structures. Although the 
acute calcium deficiency in the diet of 
young dogs produced drastic effects on 
the skeletal structure, including sponta- 
neous fractures and widened uncalcified 
cartilaginous zones, there was little effect 
on the structure of the teeth and the 
alveolar process. Severe enamel hypo- 
plasia or other structural modifications 
were not observed. The teeth were all 
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tightly fixed in their alveoli and the 
radiographs showed normal alveolar 
structure. 

Fusospirochetal Organisms in Third 
Molar Infections 

The incidence of the fusiform bacillus 
and Vincent’s spirochete in infections 
about partially erupted third molars was 
studied by Lenburg. 7 The bacterial 
smears were considered negative when 
spirochetes and fusiform bacilli were 
not predominant in the field. A total 
of 100 cases was studied. Four of the 
thirty-one patients with acute symptoms 
associated with a partially erupted third 
molar had negative smears for fuso- 
spirochetal infection while only four of 
the sixty-five patients with nonacute 
symptoms had positive smear findings 
for this disease. If the smear indicates 
a predominance of Vincent's organisms, 
the area should be treated as for ulcera- 
tive gingivitis. The treatment of these 
areas included the application of 3 per 
cent I b.t G on pellets in the office and 
a mouthwash of 1*4 per cent II 2 O 2 at 
home every two hours. Frequent irri- 
gation and removal of debris from be- 
neath the operculum are beneficial. For 
permanent results the occluding surface 
of the tooth should be removed, either 
by extraction or grinding the occluding 
surface of the offending tooth of the 
opposing jaw. 

Vincent’s Infection 

Dean and Singleton 8 contributed sig- 
nificantly to our understanding of the 
epidemiology of Vincent's infection. The 
dental admission records of approxi- 
mately 75,000 men in the Maritime 
training program, the l r . S. P. If. S., 
the U. S. N., and the Coast Guard were 
available for study. The records of all 
new admissions for Vincent’s infection, 
questionable Vincent's infection, or gin- 


givitis other than Vincent’s infection 
were transferred to punch cards for 
subsequent analysis. A total of 3385 
such cases was available for statistical 
study. 

During 1943 there were 1578 cases 
of Vincent’s infection admitted to the 
clinic, 311 cases of questionable Vin- 
cent’s infection, and 1496 individuals 
with gingivitis other than Vincent’s. 
Analysis of these data revealed that the 
epidemiology of Vincent’s infection is 
still confusing and largely undefined. 
The annual admission rate for this dis- 
ease for 1943 in the U. S. C. G. was 
73.1 per 1000 strength; for the U. S. 
Maritime Training Service, 94.9 per 
1000’ strength. 

Vincent’s disease is predominantly a 
dental problem. In 1943, 1578 cases of 
Vincent’s infection were admitted to the 
dental clinic in contrast to 47 cases of 
Vincent's angina which were admitted 
to the hospital. From the treatment 
standpoint, it was found that the removal 
of as much as possible of the irritants 
such as supragingival and subgingival 
calculus, soft debris, etc., at the first 
sitting, and the use of a bland medica- 
ment in conjunction with full patient co- 
operation in attaining and maintaining 
a high level of oral hygiene were effec- 
tive in restoring gingival health. The 
medicament used consisted of 1 gm. 
brilliant green, 1 gm. crystal violet, 
and 50 per cent alcohol q s. 100 ml. 
Cox 9 found that intramuscular bismuth 
injections shortened the duration of the 
disease and reduced the incidence of 
recurrences. 

The reporting of Vincent’s infection 
by state health departments is variable. 
Sebelius 10 obtained the following infor- 
mation from twenty of the twenty-two 
state health departments where Vincent’s 
infection is a reportable disease. In 
eleven states, Vincent’s angina is re- 
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ported as Vincent's infection. Only six 
of the twenty health departments have a 
description of the disease. All replies 
indicated that the present reporting does 
not give a true picture of the prevalence 
of this disease. Physicians only report 
Vincent’s infection in six of the states. 
The most common method of diagnosis 
was thought to be both laboratory and 
clinical. Sebelius felt that if Vincent’s 
infection is to remain a reportable dis- 
ease, and the data received are to be 
considered comparable, a better under- 
standing of the entire clinical picture will 


250 to 500 units of penicillin per cubic 
centimeter four times daily. Daily smears 
were obtained and treatment was con- 
tinued until the smears were negative 
for the fusospirochetal organisms. The 
higher concentrations were most effec- 
tive. The comparative therapeutic results 
as obtained with sodium perborate and 
hydrogen peroxide , chromic acid and 
silver nitrate, and oxophenarsine hy- 
drochloride with sulfadiazine as loz- 
enges and with local penicillin as shown 
in Fig. No. 1. Penicillin was the most 
effective therapeutic agent. 



Hj,0 2 , CHROMIC ACID, 
MAPHAR5EN, ETC 


SULFADIAZINE 


Fig. 1 — Comparative therapeutic effect in Vincent’s infection of (t) hydrogen peroxide, 
chromic acid, oxophenarsine hydrochloride and so on and (3) penicillin. The ordinate indicates 
the number of cases. The abscissa indicates the days on which smears became negative for 
Vincent’s organisms (Shallenberger, P. L., Denny, E. R. and Pyle, H. D. : J. A. M. A. 128 : 706 
(July 7) 1945.) 


be necessary as well as the epidemiologic 
and bacteriologic aspects of the disease. 

Treatment with Penicillin — Shal- 
lenberger, Denny, and Pyle 11 found that 
the clinical and bacteriologic response in 
cases of fusospirochetal angina treated 
with local penicillin therapy were strik- 
ing. There was improvement in the ap- 
pearance of the ulcerations in twenty- 
four to forty-eight hours and a relatively 
rapid subsidence of the symptoms. Pain 
was rapidly relieved in those patients 
who were suffering severely. The gray- 
ish membrane would often start receding 
in from three to five days from the be- 
ginning of the treatment. 

The involved tissues were swabbed 
with penicillin in a concentration of from 


Schwartz 12 treated fourteen cases of 
Vincent’s angina with penicillin. Clin- 
ically the local lesions on the tonsil or 
the pharynx had the following features 
in varying severity and combination : 
Hyperemia, ulceration, exudation (pseu- 
domembrane), bleeding, a characteristic 
odor, submaxillary lymphadenopathy, 
edema, and a mild gingivitis. One pa- 
tient had a temperature of 101.2° F. 
(oral). The others either had a slight 
fever (99° to 100° F.) or were afebrile. 
Symptoms in every case were pro- 
nounced. Diagnosis was established by 
positive clinical and laboratory findings. 
No smear was considered positive unless 
there was unequivocal profusion of char- 
acteristic spirochetes and fusiform ba- 
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cilli. The differential leukocyte count 
revealed no abnormal cells. 

Penicillin was injected intramuscu- 
larly in each case. The ease with which 
locally applied penicillin penetrates to 
the depths of the exudate-covered ulcer 
is unknown. Furthermore it has been 
shown that parentcrally injected peni- 
cillin is secreted in the saliva. Thus, 
when the intramuscular route is em- 
ployed, the deep portions of the local 
lesion will be constantly attacked by 
penicillin conveyed in the blood stream 
while the superficial portions will be 
continually bathed by the penicillin pres- 
ent in the saliva. 

The first patients were treated with 
a total of 200,000 units of the sodium 
salt administered in 20,000-unit doses 
intramuscularly every three hours. The 
response was so satisfactory that all 
subsequent cases, with three exceptions, 
had the dosage reduced to 100,000 units 
administered in 20,000-unit (loses every 
three hours. The smaller doses were 
found to he only temporarily effective in 
patients with Vincent's gingivitis. 

The hematologic findings in patients 
with fusospirochetal stomatitis were stud- 
ied by RurketV 1 Data obtained from 
110 cases of fusospirochetal stomatitis 
were analyzed and compared with simi- 
lar studies made on a like number of 
patients with periodontal disease. 

There were no characteristic altera- 
tions in the blood count findings in the 
110 patients with fusospirochetal stoma- 
titis which would aid in the diagnosis 
of this disease. The blood count may he 
very useful, however, in ruling out cer- 
tain of the blood dyscrasias which may 
produce oral lesions which can be con- 
fused with those due to the fusospiro- 
chetal organisms. 

The total leukocyte counts ranged 
from 2900 to 16,000 cells per cmm. 
with 78 per cent of the counts falling 


within the range from 5000 to 10,000 
which is accepted by Wintrobe to be the 
normal range. The percentage contri- 
bution of the neutrophiles and lympho- 
cytes to the total leukocyte count was 
essentially normal. When the absolute 
cell counts, neutrophiles, and lympho- 
cytes were compared with the normal 
range of values, there was no indication 
of a consistent relative lymphocytosis in 
this disease. 

The hematologic findings of 110 cases 
of periodontal disease were compared 
with those obtained from the patients 
with fusospirochetal stomatitis. The 
range of the leukocyte counts in both 
groups and the relative distribution of 
the counts were similar. 

Rosenthal 14 found that penicillin so- 
lutions topically applied were of value 
in the treatment of acute streptococcal 
and fusospirochetal infections of the 
mouth. 

Chronic Desquamative Gingivitis 

Ziskin and Zegarelli 15 reported their 
observations on twelve cases of chronic 
desquamative gingivitis which were char- 
acterized by red, raw, painful hemor- 
rhagic gums. Anti-Vincent's or con- 
servative periodontal treatment had 
been administered. Liver and vitamin 
B and C therapy as well as radiation 
therapy and autovaccines had been 
used. These forms of treatment proved 
unsuccessful. 

The group of patients studied included 
ten women and two men. Based on ear- 
lier experimental studies which showed 
that estrogen therapy stimulated epi- 
thelization as well as connective tissue 
formation, these agents were tried clin- 
ically in these patients. Following the 
preliminary workup, male or female sex 
hormones were applied topically in the 
form of an ointment. The dosage of each 
application was roughly 4000 R.U. for 
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women and about 6 to 7 mg. of methyl 
testosterone for men. A shellac base- 
plate adapted to the patient’s jaws was 
used to hold the ointment in contact 
with the oral tissues for one half hour 
three to five times a week. Applications 
at home were also advised. The total 
treatment time varied from a few months 
to two years. 

The results were regarded as satisfac- 
tory because of the improved appearance 
of the tissues clinically and the reduction 
of the inflammatory exudate microscop- 
ically. The constant need of estrogen 
for the proper maintenance of the health 
of the oral mucosa may explain the 
relapses when therapy was discontinued 
or its biologic action nullified in other 
ways. 

Syphilis of the Mouth 

The clinical differentiation of syph- 
ilitic lesions of the oral mucosa from 
nonsyphilitic affections is sometimes dif- 
ficult for the expert. 10 While the clin- 
ical findings and the patient's history 
may suggest the diagnosis, it is essential 
to supplement the clinical findings with 
laboratory studies. 

Chancres of the oral mucosa are en- 
countered most frequently at the muco- 
cutaneous junction of the lips, less often 
on the tongue, buccal mucosa, tonsils, 
and gums. On the lips they resemble 
the ordinary penile chancre but in the 
areas exposed to moisture, maceration, 
and friction they present a different ap- 
pearance, making their recognition dif- 
ficult. They may vary in appearance 
from small abrasions, soft to the touch 
and showing little inflammatory reaction, 
to lesions larger than a hazel-nut which 
are elevated, ulcerated, definitely indu- 
rated, and even fungating. Enlargement 
and induration of the neighboring lymph 
nodes, visible as well as palpable, are 
diagnostic signs of great importance. 


The chancre undergoes spontaneous 
involution after which an apparently 
symptom-free or quiescent state of syph 
ilis may develop but during which th< 
infecting organisms may still be plentifu 
in the mouth. Thus while the moutl 
appears to be clean, it is actually a dan 
gerous source of contamination. Persist 
out swelling of the satellite lymph node: 
occurring in the form of clumps ot 
chains should lie carefully investigated 

The mucous patches may he cithe' 
single or multiple. They are a oonstan 
source of irritation. They are not pain 
I'ul and the patient is often unaware o 
their existence. These mucous mem 
brane lesions are accompanied usually 
by a generalized symmetrical polymer 
pilous, nonpruritic bam colored eruption 
The split syphilitic papule of the com 
missure of the mouth must be differen 
tinted from perleche and riboflavin de 
fieieney. 

Syphilitic glossitis is a common ora 
lesion in tertian s\philis. In the super 
tieiai form of glossitis, then* are a fev 
areas of superficial sclerosis. In tin 
deep interstitial type, the lesions occupy 
the middle of the tongue. There is irreg 
ular lobulation, each lobe being separate! 
bv a network of grooves of varying 
depths, Digital palpation demonstrate 
fibrous induration of the tongue, 'flier 
are several shades of red color on th 
dorsal surface*. Leukoplakia or epitbe 
liomu is often superimposed on theS' 
syphilitic lingual changes. Absence o 
pain is as a general rule eharaeteristl 
of syphilitic glossitis. 

There is some evidence that denta 
and oral foeal infection may cause ai 
exacerbation of certain of the symptom 
of syphilis, such as the lightning pain 
of tabes dorsalis. It is important tha 
periapical and periodontal lesions no 
only be eliminated but prevented. Bis 
muth and mercury may cause stoma 
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titis but this condition occurs rarely in 
an edentulous mouth and it is less likely 
to be found when the teeth receive ex- 
pert dental care. Carious teeth should 
be filled and restored to their anatomic 
shape before treatment. The tooth should 
be scaled free of all tartar and thor- 
oughly polished, after which the patient 
should be instructed in the proper home 
care of the mouth. 

Dentistry in Industry 

Among the varied factors which con- 
tribute to the ill health of the worker, 
dental and oral disease are most constant 
and affect far greater numbers in all 
categories of occupation and industry. 

The worker suffering from an agonizing 
toothache for hours, sometimes days, 
who attempts to continue working with 
high-speed tools or who is engaged in 
some arduous task is endangering not 
only his own safety hut that of his fellow 
workmen. The dental health of a worker 
then is essential to safety in industry. 

The industrial dental health services 
should include clinical and roentgeno- 
logic examination, diagnosis, emergency 
dental care, the treatment and elimina- 
tion of dental sepsis, the emergency 
treatment of industrial injuries and the 
recognition and treatment of oial occu- 
pational diseases, i he dentist in indus- 
try should lie on the lookout for the 
early signs of occupational disease which 
are characterized hv abrasion, erosion, 
decalcification of the teeth, and inflam- 
mation or pigmentation of the soft tis- 
sues. Dental health education is also 
important. It should include adequate 
and proper instruction in home oral 
hygiene. 

Nutrition and Vitamins in Relation 
to Oral Disease 

The extensive nutritional survey made 
by Metcoff ,K and his associates at Norris 


Point, Newfoundland, furnishes some es- 
timate of the relative frequency of the oral 
physical signs suggestive of a nutritional 
deficiency. Of the 113 men, women, and 
children studied, nutritional deficiency 
was apparent in 61 per cent, suggestive 
in 31 per cent, and questionable or ab- 
sent in 8 per cent of the group. Diseases 
of the tongue, lips, buccal mucosa, the 
teeth, and gums were prominent physical 
signs suggestive of nutritional deficiency. 

The lingual changes consisted of a 
magenta coloring, Assuring, and varying 
degrees of papillary change (atrophy 
and/or hypertrophy). Angular stoma- 
titis was present in 10 per cent of the 
group studied. Marked dental caries 
was recorded in 44 per cent of the 
women, 29 per cent of the children, and 
31 per cent of the men. Severe perio- 
dontal disease was noted in 26 per cent 
of the women, 3 per cent of the children 
(3 to 14 years), and 19 per cent of 
the men. 

Subjective symptoms related to dis- 
eases of the oral cavity and its contained 
structures were next in frequency to 
those associated with the eyes. Multiple 
deficiencies were the rule and those most 
frequently encountered were vitamin A, 
riboflavin, and iron deficiencies in the 
women and children; vitamin A and 
riboflavin deficiency in the men. 

■Experimental studies made on rats 
have shown that pantothenic acid has 
a profound influence on the oral mu- 
cosa. 10 Hyperkeratosis of the enamel 
and mouth epithelium, at times as early as 
four to twenty-one days of age, is found. 
Necrosis of these tissues occurs also 
and the necrotic process may advance to 
destroy the interdental papillae and the 
underlying connective tissue down to the 
crest of the alveolar bone. The alveo- 
lar crests were even destroyed m the 
advanced stages of the process. There 
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was an unusual lack of inflammatory 
response. The possible significance of 
these findings in the production of 
periodontal lesions in humans has not 
been determined. 

Field et al .' 20 noted that glossitis and 
cheilosis were relieved by calcium pan- 
tothenate. It seems certain that the 
clinical response was due to the calcium 
pantothenate treatment since the other 
fractions of the B complex were given 
in adequate doses and for sufficient pe- 
riod of time so that a therapeutic effect 
should have been obtained. This form of 
glossitis was characterized by atrophy 
of all papillae and a slightly bluish 
redness which was darker than the scar- 
let red of nicotinic acid deficiency. This 
type of glossitis is characterized by its 
tendency to recur. It was also found 
that pantothenic acid was necessary 
for the prevention or cure of cheilosis 
in some patients. 

Developmental Dental Defects — 

Dental Disease in Early Years 
of Life 

The significance of rubella during preg- 
nancy on the production of dental defects 
in the offspring was studied by Evans. 31 
Twenty-three of the thirty-four patients 
born of mothers with German measles 
during pregnancy presented one or more 
dental defects. Five of the twenty-three 
exhibited only minor disturbances such 
as a restricted dental arch. The most se- 
vere dental defects were found in babies 
whose mothers had contracted German 
measles during the “critical” period of 
dental development — the sixth to sev- 
enth week of pregnancy. The incidence 
of hypoplasia of the deciduous dentition 
of normal infants is approximately 0.4 
per cent, while the incidence in this 
series was 23.5 per cent. Retardation of 
eruption of the teeth was the most strik- 
ing dental abnormality. 


Experimentally, it has been shown by 
Warkany 33 that maternal dietary defi- 
ciencies can induce tooth and jaw changes 
in 'the offspring. These include a short- 
ening of the mandible and cleft palate 
formation along with various changes in 
the arrangement of the tooth-forming 
tissues. Bourgoyne and Weber 33 have 
also observed that children who were 
born prematurely, or at birth, were ex- 
ceedingly small, have deformities of the 
dental arches, teeth, or' their relations. 
There appear to be more deformities in 
the teeth and their positions in the arches 
than in any other organ or part of the 
body. 

Sanford and Shmigelsky 34 reported 
their experiences with purulent parotitis 
in the newborn. They believe that puru- 
lent parotitis is seen frequently enough 
to warrant a more general knowledge of 
its diagnosis and treatment. Staphylo- 
coccus aureus hcmolyticus was the re- 
sponsible organism. It could not be 
determined whether the infection was 
from the mouth or whether it was of 
hematogenous origin. 

All cases presented an unexplained 
rise in temperature (101° to 104° F.) 
between the fourth to twelfth day of life. 
Within twenty-four hours there was 
swelling with heat and redness of the 
parotid gland. A leukocytosis of 18,000 
to 40,000 per cmm. w r as present. Treat- 
ment consisted of sulfathiazole, 0.13 
gm. per pound in twenty-four hours in 
four doses. As soon as fluctuation was 
observed, a small incision was made at 
the lower border of the gland over the 
angle of the jaw. The pus pockets were 
evacuated and an iodoform drain inserted 
for forty-eight hours. Healing was usu- 
ally prompt, leaving a small scar that 
was imperceptible after a few months. 
Salivary fistulae did not develop. There 
were no fatalities. In about one third of 
the cases, the opposite parotid and vari- 
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ous cervical glands became infected over 
a period of from two to three weeks. 

There is a general misconception of 
the significance of oral anomalies and 
laryngeal involvement in speech dis- 
orders. Most surprising is the compara- 
tive unimportance of anomalies of the 
tongue. This organ can be completely 
extirpated without greatly interfering 
with speech. Tongue-tie, which is not a 
serious anomaly, is comparatively rare. 
Greene 25 saw only 12 cases in over 
40,000 speech sufferers examined. 

Clefts of the palate are much more 
common and they have a more serious 
effect on speech. Regardless of the suc- 
cess of operative procedure for cleft 
palate closure, speech training is re- 
quired. Speech abnormalities may seri- 
ously handicap the individual in his 
personal or business relations. 

Oral Medicine Actinomycosis 

At least two favorable reports on the 
use of penicillin in the treatment of 
actinomycosis have appeared. McCrea 
et a/. 26 anti Hendrickson ct a !. 27 re- 
ported favorably on the use of penicillin 
in the treatment of actinomycosis of the 
cervicofacial region. The case reported 
by the first group of clinicians had failed 
to respond to sulfadiazine therapy and 
small doses of penicillin totaling 480,000 
units over a considerable period of time 
were also ineffective. 

It was decided that the patient should 
be given 7,000,000 units of penicillin 
over a period of 14 days. There was a 
marked decrease in the swelling and 
discharge from the draining sinuses at 
the end of ninety-six hours. Improve- 
ment was continuous and when the 
patient was examined five months later, 
the skin around the sinuses and opera- 
tive scars was completely normal. There 
were no enlarged lymph nodes. 


Hendrickson et al. treated two cases 
of actinomycosis without the use of sur- 
gical drainage. One hundred thousand 
Oxford units of penicillin were given 
every twenty-four hours by intravenous 
drip in 5 per cent glucose in isotonic 
sodium chloride solution. Early in the 
course of treatment 10,000 units in 2 cc. 
of isotonic sodium chloride were injected 
directly into the mass after a small quan- 
tity of pus had been aspirated. The 
course of treatment lasted sixteen days 
and a total of 2,000,000 units of peni- 
cillin was administered. Hot wet com- 
presses were applied to the jaw during 
most of the time. 

Within forty-eight hours after the 
initial dose of penicillin, there was a 
decrease in the local induration and ten- 
derness. On discharge on the eighteenth 
day, only a localized nontender indurated 
area remained with minimal limitation 
of motion of the mandible. The authors 
believed that the diagnosis of actino- 
mycosis should be attempted by aspira- 
tion of fluctuant areas in a suspected 
lesion rather than by open drainage. 

Granulopenia — Malignant 
Neutropenia 

New therapeutic procedures are often 
associated with undesirable side actions. 
Gingivitis and stomatitis are early and 
common symptoms of malignant neutro- 
penia. Because of the localization of the 
lesions, the patients frequently consult 
first the dentist. All of the sulfonamide 
derivatives may produce severe neutro- 
penia. Ziegler et n/. 28 observed a fatal 
case of malignant neutropenia which fol- 
lowed sulfadiazine administration. 

The use of thiouracil has been asso- 
ciated with considerable degrees of gran- 
ulopenia and true malignant neutropenia. 
Fishberg and Vorzimer 29 encountered 
granulopenia in 20 per cent of their pa- 
tients who were receiving this drug. 
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True agranulocytosis was also observed. 
Pyridoxine hydrochloride, 150 mg. 
daily by mouth or 200 mg. intravenously, 
is effective therapy where a severe 
drop in the leukocyte count has taken 
place. (The topical application of peni- 
cillin, 5000 Oxford units per cc. physio- 
logic saline, or the use of penicillin 
chewing wafers, Topicillin-Squibb, has 
been shown to be effective local therapy 
for the painful mouth lesions. — L.W.B^) 

About 1% per cent of Williams and 
Clute’s 30 patients developed agranulo- 
cytosis. In addition to the oral lesions 
associated with this disease, they ob- 
served that there was a characteristic 
enlargement of the submaxillary glands. 
They also observed that a number of 
the patients had dental abscesses develop 
or become activated while taking thioura- 
cil. Herrell and Kennedy 31 found that 
penicillin was effective in the treatment 
of severe cellulitis of the mouth and 
tongue which was complicated by agran- 
ulocytosis. 

Anday and Ferguson 32 studied the 
effect of tooth extraction on the white 
cell count in albino rats and rabbits. It 
was found that in normal animals, tooth 
extraction results in a transient leuko- 
penia which was then followed by a 
slight leukocytosis. If the bone marrow 
of the experimental animals was de- 
pressed by the administration of benzol, 
a much greater depression of the white 
cell count occurred and it was not fol- 
lowed by a leukocytosis. 

If rabbits were treated with adenylic 
acid prior to tooth extraction, there was 
a leukocytosis immediately after tooth 
extraction which was more marked than 
in the control animals. Pentnucleotides 
gave variable results depending on the 
time it was administered. Pyridoxine 
hydrochloride was not studied. Splenec- 
tomy produced little variation from the 
findings obtained in normal animals. 


The authors could not explain the 
leukopenia which followed tooth extrac- 
tion since abdominal surgery or merely 
a skin incision induced an immediate 
leukocytosis without a preceding leuko- 
penia. They suggest that the close prox- 
imity of the bone marrow to the alveoli 
may be responsible for this distinction. 
This study has significant clinical impli- 
cations as it is known that there are 
numerous instances where tooth extrac- 
tion preceded the development of agran- 
ulocytosis. Initial clinical studies have 
shown that the white cell count drops 
immediately after extraction. Further 
studies are in progress. 

Allergy 

With the more widespread use of 
methyl methacrylate as a denture base 
material, the possible allergenic and sen- 
sitizing properties of this material as- 
sume greater importance. Spealman et 
al . s 3 found that the pigmented denture 
materials were not irritating to the skin 
or connective tissue. While the mono- 
meric methyl methacrylate produced sen- 
sitivity in approximately 20 per cent of 
the subjects who were tested a second 
time, the polymeric form (used in den- 
ture bases) provoked no signs indicative 
of irritation or sensitization. 

Sassaman 34 reported an unusual case 
of stomatitis due to sensitivity to Rhus 
toxicodend7'on. The patient ate several 
leaves of poison ivy on the advice of 
friends who told her that this would 
prevent further attacks. Two days later 
the patient developed swollen lips, a 
sore throat, and regional adenopathy. 
The tongue was swollen and so painful 
that normal speech was difficult. The 
gums were hypertrophied and inflamed 
with shallow erosions on the posterior 
part of the mouth and the lips. There 
was superficial necrosis of the palate. 
The three friends of the patient who also 



929 


DISEASES OF THE 

ate poison ivy leaves experienced no 
symptoms. The patient was treated with 
anesthetic troches and a 1 : 1000 tan- 
nic acid mouthwash. On the third 
day, the oral lesions disappeared. The 
typical dermatitis appeared on the fourth 
day. 

Albers - Schdnbeig disease presents 
striking manifestations in the face and 
jaw region as a part of the generalized 
osteosclerotic changes. Winter'*-" found 
that the teeth usually erupt late and they 
become carious early. The delayed erup- 
tion of the teeth is probably caused by 
sclerosis of tiie bones. 1 iypoplastic teeth, 
partial anodontia and progressive spread- 
ing of the teeth are often observed. 

Osteomyelitis of the mandible is one 
of the most dangerous hazards to these 
patients, often resulting in death. The 
osseous necrosis has been attributed to 
constriction of the bony canals of the 
alveolai arteries, thereby decreasing the 
blood supply and favoring the spread of 
infection. 

The dental roentgenograms reveal a 
marked increase in density of the bones 
of the skull, face, and jaws. There is a 
marked thickening of the inner and outer 
tables of the skull. Areas of condensed 
on f resembling dental roots were visi- 
ble itt the lateral radiographs of the jaws. 

Because of the seriousness of dental 
infection and the difficulties encountered 
m surgical procedures of the jaws, more 
cases of this disease should be brought 
to the attention of the dentist. 

Anterior Poliomyelitis 

Aisenberg and Grubb** showed ex- 
perimentally that the virus of poJiomye- 
itis (C reach strain) was absorbed from 
t e exposed vital pulps of monkeys which 
later developed this disease. They ex- 
amined the teeth of 375 persons with 
poliomyelitis and 394 without the disease 
in the same age groups and geographic 
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area for evidence of pulpal exposures. 

he poliomyelitis cases showed an inci- 
dence of 65 to 70 per cent pulpal expo- 
sures, while the individuals without this 
disease showed an incidence of 24 to 27 
per cent. This difference is statistically 
significant, being from 3.3 to 5-6 times 
twice the standard error of difference. 
It is not the intention of the writers to 
imply that the exposed pulps of teeth 
are the only or even the most important 
portal of entry for the poliomyelitis 
virus. (There is some question whether 
elective tooth extractions should be per- 
formed during the poliomyelitis season. 
It is felt that they had better be post- 
poned. — Ed.) 

Erythema Multiforme 

The incidence or the clinical recogni- 
tion of erythema multiforme with oral 
mucosal involvement appears to be in- 
creasing. Duemling and Lesney 37 stud- 
ied ten cases which presented early and 
severe oral lesions. They found that the 
mucous membranes of the mouth and 
throat may be involved before the gen- 
eral eruption or simultaneously with it. 
In the mouth, the erythematous macule 
is rarely observed. The superimposed 
blebs rupture early to form large desqua- 
mated areas on the lips, cheek mucosa, 
and the margins of the tongue. The 
tongue margins may show clear-cut in- 
dentation markings formed by the teeth. 
The erosions have a yellowish, necrotic 
appearance. The oral lesions of erythema 
multiforme are similar to those of aph- 
thous (herpetic) stomatitis but they do 
not respond to the usual treatment for 
“canker sores.” 

The oral mucosal lesions of erythema 
multiforme are extremely painful and 
intravenous feeding of the patient is 
frequently necessary to maintain nutri- 
tion. When the erosions are on or just 
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inside the vermilion border or exposed 
to the air, they heal by crusting-over. 

Aphthous stomatitis, pemphigus, and 
syphilis enter into the differential diag- 
nosis. Treatment is largely empiric, inas- 
much as a definite causative factor can- 
not be determined in each case. When 
the involvement of the mouth is severe 
and prolonged, parenteral administra- 
tion of dextrose should be given to 
supplement the diminished fluid intake. 
Since the disease appears to run a self- 
limited course, prognosis is usually good, 
but the prognosis regarding recurrences 
necessarily varies with the cause. 

Stanyon and Warner 38 have noted 
that these lesions are frequently asso- 
ciated with pneumonia and they have 
suggested the term “mucosal respiratory 
syndrome’’ because of the prostrating 
febrile illness. In their experience, less 
than SO per cent of these patients present 
skin lesions. They feel that a virus is 
the probable causative factor because of 
the negative postmortem bacterial cul- 
tures which were obtained from the 
mucosal and skin lesions, the sputum, 
blood, and various organs. 

Additional cases of histoplasmosis 
with oral involvement are being rec- 
nognized. Parson and Zarafonetis 39 re- 
ported five cases in which ulceration 
of the oral mucosa (particularly the 
tongue) was present. The portal of 
entry of the fungus could not be deter- 
mined but there is increasing evidence 
that the mouth is the most frequent site 
of entrance. The large number of lesions 
of the mouth, pharynx, and gastrointes- 
tinal tract point to this conclusion. 

Mandibular Joint Neuralgia and 
Head Pain 

Facial pain associated with movements 
>f the lower jaw may be a manifestation 
of temporomandibular joint neuralgia . 40 


The pain may be so severe as to produce 
a clinical picture of tic douloureux or 
be vague and mild in nature. 

The symptoms of temporomandibular 
joint neuralgia consist commonly of pain 
in the occipital region, otalgia, glosso- 
dynia, and pain about the nose and eyes. 
In some cases these symptoms are pre- 
ceded by mandibular joint injury and 
acute trismus. Loss of the molar teeth 
without adequate prosthetic replacements 
may precede by several years the neural- 
gic symptoms. A history of yawning, 
biting an apple, receiving a blow, a fur- 
uncle in the ear, or ill-fitting dental 
plates is obtained in other patients prior 
to the onset of the symptoms. 

On roentgenologic study, there may 
be noted a narrowing of the space be- 
tween the condyle and the glenoid fossa, 
either uniform or asymmetric. There is 
a widening of the joint space and a wide 
excursion of the condyles. On clinical 
examination, there may be observed an 
uneven movement of the lower jaw on 
opening and closing, crepitus within the 
mandibular joints, tenderness, and a loss 
of the usual intermaxillary space due 
either to abnormal tooth wear or the 
loss of the molar teeth. 

The test of treatment can be deter- 
mined by means of temporary dental 
appliances which will aid in restoring 
the normal intermaxillary space, thereby 
relieving the pressure on the temporo- 
mandibular joints. This phase of dental 
practice requires both skill and experi- 
ence. 

Taste in Denture- Wearing Patients 

Complaints of complete loss of taste 
are sometimes made by patients wearing 
full dentures. Less frequently patients 
wearing partial dentures also complain 
of some impairment of their sense of 
taste. Landa 41 found that in the great 
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majority of cases the artificial dentures 
were not responsible for this syndrome. 
Full denture patients are usually of an 
age at which there is a definite decline 
of all the physiologic functions, including 
the senses of taste and smell. 

Artificial dentures may be a slight 
contributory factor to the impairment 
of taste. 'Pile few taste buds (according 
to some physiologists) present in the 
palate may be covered by the denture 
with impairment of taste. Overexten- 
sion of the upper denture onto the soft 
palate will neutralize the sensations that 
might have been derived from the cov- 
ered taste buds in this area. Lack of 
cleanliness in artificial dentures also leads 
to inflammation of the oral mucosa, 
thereby reducing taste sensation. The 
continuous and uninterrupted use of 
strong mouthwashes is undesirable for 
the same reason. 

To alleviate the complaints of loss of 
taste sensation in full -denture wearers, 
it is important that the dentures func- 
tion properly in every respect. Lack of 
balanced occlusion and articulation leads 
to trauma with subsequent loss of taste. 
In rare instances it may be necessary to 
use a metal base for the upper denture. 

While tuberculous scrofuloderma is 
not as common as in former years, it 
nevertheless presents a problem in diag- 
nosis and treatment. In Brodsky’s 12 ex- 
perience, the exciting focus, if it be an 
impacted tooth or a periapical or resid- 
ual area of infection, must-be removed. 
The cutaneous lesion is then subjected 
to grenz ray therapy. This ray is a very 
soft x-ray. It exerts a tissue stimulation 
which permits sufficient local antibody 
formation to overthrow the invading or- 
ganisms as well as to assist in establish- 
ing a normal physiologic response of the 
irradiated tissues. The disease process 
is not only checked but actually cured. 


TEETH AND MOUTH 

Maxillary Sinusitis and Dental 
Disease 

McQuiston 43 estimated that from 10 
to 20 per cent of all chronic empyemas 
of the antrum have their origin in in- 
fected teeth. The clinical picture of the 
patient with maxillary sinusitis due to 
dental infection varies somewhat from 
that of nasal origin. 

In maxillary sinusitis nf dental origin, 
there is no history of preceding rhinitis 
and there is a tendency for the disease 
to be unilateral. There is usually a his- 
tory of dental disease or extractions. In 
the case of pulpless (nonvital) teeth, the 
patient may be not be conscious of the 
trouble. Toothache may or may not be 
a symptom. The pain is more likely to 
be confined to the antrum itself and the 
nasal discharge is scantier. It has the 
foul odor associated with bone necrosis 
General systemic disability is more 
marked than that seen in maxillary 
sinusitis of nasal origin. There is also 
usually clinical and x-ray evidence of 
dental infection. 

The management of maxillary sinus- 
itis of dental origin requires the close 
cooperation of the dental surgeon and 
the otolaryngologist. Many dentists at- 
tempt to treat the sinus infections by 
irrigations through the oral fistula pro- 
duced by the extraction. This type of 
treatment is often detrimental and may 
lead to the formation of persistent fistu- 
lae which frequently present a consid- 
erable problem before closure is attained. 
These cases become a nasal problem 
as soon as the dentist is certain that 
all pathologic dental tissue has been 
removed. 

Ophthalmology and Dentistry 

The interrelationship of ophthalmology 
and dental infections has been stressed 
by Spaeth. 44 Iritis is frequently asso- 
ciated with dental foci of infection. Epi- 
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scleritis and tenovitis have been proved 
repeatedly as arising in dental foci of 
infection. In view of our better knowl- 
edge of virus diseases, it is doubtful 
whether herpes ophthalmicus is related 
to dental disease. Oculomotor conditions 
connected with a neuritis of the third, 
fourth, or sixth cranial nerves cannot be 
so cleanly dismissed. All foci of infec- 
tion, dental or otherwise, must be cleared 
up if recovery is to be achieved. 

All dental foci of infection should be 
cleared up before intraocular surgery is 
performed. Repeated clinical demonstra- 
tions, some of them most unfortunate, 
have proved the correctness and wisdom 
of this. Unfortunately, neither the den- 
tist nor the ophthalmologist can always 
state that the dental condition present 
is responsible for the ocular disease 
under treatment. 

Pyelitis 

The significance of oral foci of infec- 
tion in relation to many systemic dis- 
eases has been minimized in recent 
years. Heaney and Kretschmer 45 pre- 
sented evidence which emphasizes the 
importance of oral foci of infection in 
the causation of pyelitis of pregnancy. 
During the last ten years, 9803 deliveries 
took place at the Presbyterian Hospital 
at Chicago with a pyelitis incidence of 
0.3 per cent. Since other factors respon- 
sible for the production of pyelitis re- 
mained the same, this reduction was 
attributed to the eradication of foci of 
infection before surgical operations and 
at the beginning of pregnancy. 

Postextraction Bacteremias and 
Sequelae 

The possible systemic effect of the 
transient bacteremias incident to tooth 
extraction, particularly in the patient 
with rherfmatic heart disease or joint 
lesions, cannot be minimized. Bender 


and Pressman 40 determined the various 
factors which might be responsible for 
these bacteremias and then studied vari- 
ous methods by which they could be 
controlled. 

It was found that actual cautery of the 
gingival crevice prior to extraction was 
the most satisfactory form of treatment 
of the gingival crevice since this area is 
not only rendered sterile but the capil- 
laries are sealed. This method is satis- 
factory in single-rooted teeth but, in 
posterior and multi rooted teeth, it is 
difficult to avoid injury to the adjacent 
periodontal tissues. 

These authors advised that general 
anesthesia should be avoided and that 
a sulfonamide should be administered 
twenty-four hours before extraction and 
from twenty-four to forty-eight hours 
after extraction in order to assure maxi- 
mum protection. If sulfanilamide is 
given, enough should be. supplied to raise 
the blood level higher than 5.0 mg. per 
100 centimeters. Sulfanilamide exerts 
no immediate quantitative effect on bac- 
teremia following extraction, but it does 
effect a significant quantitative decrease 
in organisms that have circulated in the 
blood stream for ten minutes. 

Physicians should warn patients 
known to have rheumatic heart disease 
about the complications that may follow 
tooth extraction. These patients should 
be further advised as to the necessity of 
both medical and dental supervision dur- 
ing all contemplated dental procedures. 

Barnfield 47 reviewed again the sub- 
acute bacterial endocarditis dental ex- 
traction problem. There remains the 
question whether or not extractions 
should be performed in persons with 
valvular damage. The bearing that the 
type of anesthetic and the technic of 
extraction has on the likelihood of endo- 
carditis resulting is not generally appre- 
ciated. 
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There is considerable evidence that 
premedication with the sulfanilamide 
drugs (or penicillin , En.) will reduce 
materially the probability of postextrac- 
tion bacteremias. Blood levels of less 
than 3 mg. per cent of sulfathiazole are 
inefficient. Attention should be directed 
to the importance of periodontal 'sepsis 
in the production of bacteremias fol- 
lowing extraction. Attempts to sterilize 
the gingival crevice, by actual cautery, 
probably reduce the incidence of post- 
extraction bacteremias. A higher 'inci- 
dence of bacteremias follows extractions 
performed under general anesthesia. As 
a matter of clinical observation, more 
time and care are used in extraction, and 
less trauma inflicted when a block local 
anesthetic is used. Numerous studies 
have shown that the incidence of post- 
extraction bacteremias is much lower 
with local anesthesia. 

The possible pathway of fatal infec- 
tions of the central nervous system and 
meninges following tooth extraction were 
reviewed by Haymaker* 8 with illustra- 
tive case histories. The fatal cerebral 
complications included subdural brain 
abscesses, leptomeningitis, suppurative 
encephalitis, cavernous and lateral sinus 
thrombosis, and transverse myelitis. 

Extractions from the upper jaw were 
numerically the same as those from the 
lower jaw. In nineteen of the twenty- 
eight cases reviewed, only one tooth was 
extracted, a pc nut which would seem to 
indicate that the danger lies elsewhere 
than in multiple extractions. Of the ten 
cases with spread of the infection to the 
intracranial cavity via the general circu- 
lation and one to the spinal cord, there 
were nine in which only one tooth was 
removed. 

A bacteremia was found to be more 
frequent after extractions from the lower 
than from the upper jaw. No correla- 
tions could be found between the tooth 


extracted and the subsequent clinical 
course. The tendency for infection in 
the vicinity of molar teeth to lead to 
intracranial complications was doubtless 
due to anatomic relations : Pus arising 
in the back of the jaw tends to collect 
between the muscles of mastication and 
to spread rapidly upward in fascial 
planes. All nine cases of cavernous sinus 
thrombosis occurred after the extraction 
of molars. 

Cultural studies revealed a variety of 
organisms. It was not possible to cor- 
relate the organisms with the duration 
of the illness or the type of lesion pro- 
duced. 

Salivary — Anti-Infectious Properties 

Saliva possesses anti-infectious prop- 
erties aside from its diluent or flushing 
action. These anti-infectious properties 
are also exclusive of any possible anti- 
biotic effects of the oral flora and fauna. 

In general, the anti-infectious proper- 
ties of saliva are comparatively mild 
compared with the effects of blood serum. 
In vitro tests made by Appleton 49 indi- 
cate that saliva has an antibacterial effect 
on tubercle bacilli. The results of the 
injections of tubercle bacilli, suspended 
in saliva, into guinea pigs, indicate that 
the effect is bacteriostatic and not bac- 
teriocidal. 

Some bacteria are agglutinated in sa- 
liva. Saliva can, under certain conditions, 
agglutinate typhoid bacilli but this does 
not mean that specific, serologic agglu- 
tinins are present. Saliva also possesses 
other interesting properties. For instance, 
diphtheria antitoxin is secreted in the 
saliva, saliva accelerates blood coagula- 
tion and the subcutaneous injection of 
human saliva will increase locally the 
capillary permeability. 

The effect of saliva on leukocytes is 
most interesting. Living leukocytes from 
the rabbit move in vitro toward human 
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saliva. Centrifuging the saliva, filtering 
it free from bacteria, or heating it to 
132° F. for thirty minutes or more less- 
ened but by no means abolished the 
chemotactic effect. The significance of 
this chemotactic influence lies in the im- 
portance of leukocytes (particularly as 
phagocytes) in many pathologic proc- 
esses. Bacteria which have been exposed 
to saliva were more susceptible to phago- 
cytosis than were bacteria which had 
not been exposed to saliva. 

Sulfonamides in Oral Surgery 

The results obtained by the adminis- 
tration of sulfanilamide or sulfadiazine 
in cellulitis of the face, neck, or floor of 
the mouth are usually excellent. Oster- 
loh 50 prefers sulfanilamide in the treat- 
ment of severe cases of cellulitis because 
of the rapidity of its action, thereby pre- 
venting general debility of the patient. 
The use of powdered or crystalline sul- 
fanilamide in tooth extraction wounds 
has been proven to be actually detri- 
mental to healing in a great majority of 
cases. Many times there is an actual 
increase in local irritation and the pain 
is intensified. 

Osterloh also recommends the hos- 
pitalization of patients requiring dental 
extractions who have a history of clinical 
signs indicative of damage to the cardiac 
valves from rheumatic fever, syphilis, 
or a congenital heart defect. An effective 
blood sulfonamide level should be estab- 
lished before the operation and main- 
tained for thirty-six hours postopera- 
tively. 

Psychosomatic Aspects of Dental 
Disease 

Emotional factors are just as impor- 
tant in the causation of dental and oral 
disease as they are in the causation of 
disease in other organ systems. Camp- 
bell 51 believes that our attitude toward 


life can be among the many factors pro- 
ducing dental decay or periodontal dis- 
ease. A character trait such as rage or 
undue nervousness, open or disguised, 
may result in occlusal trauma and con- 
sequent paradentosis. On the other hand, 
fear of oral disease and dental treatment 
may maintain an anxious tension which 
will be reflected in one’s social relations. 

The teeth and paradental structures 
should be integrated with the total or- 
ganism, as well as the integration of the 
patient. The history taking should in- 
clude not only the disease process being 
studied but the events in the person’s life 
leading up to its onset. 

Xerostomia 

Decreased salivary flow is an annoy- 
ing condition. Faber 52 studied the cause 
of decreased salivary flow in forty-nine 
patients. In some, it was due to con- 
genital aplasia, epidemic parotitis, and 
Mikulicz’s syndrome. Roentgen treat- 
ment was the cause of decreased salivary 
secretion in two cases. Pernicious ane- 
mia and ariboflavinosis were also causa- 
tive factors. Fissures of the corners of 
the mouth, atrophy of the mucous mem- 
brane of the tongue, and pain in the 
tongue were found to be a sequel of the 
reduced salivary secretion. 

Carcinoma of Oral Cavity 

Statistical studies made by Beiswan- 
ger and Stenstrom 53 indicate that 7 per 
cent of all fatal cancers in man originate 
in the oral region. Cancer of the oral 
cavity is predominantly a disease of old 
age. The average age in this series was 
sixty-five years. Chronic irritation is 
an obvious etiologic factor. The most 
common irritants are sepsis, dental ap- 
pliances, syphilis, and the stronger forms 
of tobacco such as are present in chew- 
ing tobacco, snuff, pipe tobacco, and 
cigars. Ill-fitting dentures have been con- 
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sidered as a factor only when irritation 
from this cause extends over a long 
period, ten to twenty years in most cases, 
never under five years. In this connec- 
tion it is interesting to note that in six 
of the nineteen females of the series, an 
ill-fitting dental plate was considered to 
be the causative factor. 

Carcinoma of the oral cavity, like all 
carcinoma, is symptomless in the earliest 
stages. One half the patients complained 
of pain as the first symptom, which indi- 
cated that the lesion had been present for 
some time. The other half complained 
of an ulcer, local swelling, or enlarged 
cervical lymph nodes. The average 
duration of the symptoms before the 
institution of treatment was 8.6 months. 

The more malignant lesions appear 
first as small indurated ulcers or fissure 
in the mucosa. As the lesion penetrates, 
pain increases and finally becomes con- 
tinuous. The more benign lesions, often 
developing on an area of leukoplakia, 
appear as a papillary mass. Carcinomas 
of the floor of the mouth remain infected 
because of poor drainage. Infection is 
followed by pain and swelling. Hemor- 
rhage by erosion of an artery may occur. 

The differential diagnosis is not too 
difficult. A biopsy should be done in 
every case. Other diseases which may 
form ulcers on the intraoral mucosa are 
syphilis, tuberculosis, superficially ulcer- 
ated or fissured leukoplakia, herpes, and 
simple granulomas which are caused by 
trauma. If the Wassermann reaction is 
positive and the lesion responds to three 
weeks of intensive antisyphilitic treat- 
ment, carcinoma may be ruled out. The 
two diseases commonly coexist. 
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STREPTOMYCIN 

Strepomycin, the antibiotic agent pro- 
duced by Actinomyces griscus , was first 
described in January, 1944, bj r Waksman 
and his co-workers 1 at Rutgers Univer- 
sity. During the year 1945, this sub- 
stance was intensively studied as to its 
pharmacological properties, toxic effects, 
and as a possible agent for the control 
of infections resistant to penicillin. Al- 
ready several reports have appeared 
which indicate that this new material 
may prove of value in the treatment of 
infections caused by certain gram-nega- 
tive, gram-positive, and acid-fast bacteria. 

Standardization of Streptomycin 

As in the case of penicillin, it is nec- 
essary to depend upon biological assays 2 
in order to establish standard units of 
measurement for streptomycin. The units 
of measurement of this new substance 
are based upon the inhibition of growth 
of a standard strain of E. coli, this unit 
being “that amount of material which 
will inhibit the growth of the particular 


strain of E. coli in 1 ml. of nutrient broth 
or other suitable medium.” 3 According 
to Waksman, 3 this unit proved to be 
satisfactory for production and isolation 
studies of streptomycin and appeared 
satisfactory also for pharmacological 
studies in small animals, but for clinical 
purposes too many units are required, 
thus giving the impression that large 
doses of the material are necessary for 
assured therapeutic effects. Because of 
this latter consideration and the fact that 
the present basis for standardization of 
penicillin and streptomycin are different, 
Waksman has proposed the following 
three units for designating streptomycin : 

“1. An S unit, or that amount of 
material which will inhibit the growth 
of a standard strain of E. coli in 1 ml. 
of nutrient broth, or other soluble me- 
dium. This unit will thus correspond to 
the original E. coli unit. 

“2. An L unit, or that amount of 
material which will inhibit the growth of 
a standard strain of E. coli in 1 liter of 
medium. An L unit is thus equivalent 
to 1000 S units. 
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“3. When crystalline material becomes 
available, a weight unit will become pos- 
sible. One can even now prepare for it 
by recognizing a G unit, comparable to 
1 gm. of the crystalline material. Should 
this material show an, activity of 1000 
E. coli units per 1 mg., it will be equiva- 
lent to 1,000,000 S units, to 1000 L units, 
and 1 G unit, per gm. of material.” 

Thus far, all of the i*eported clinical 
observations dealing with streptomycin 
have expressed all unit values in terms 
of S units, or the original E. coli unit. 

Absorption, Distribution, and 
Excretion 

Herrell and Nichols, 4 after studying 
the behavior of streptomycin in man 5 
and reviewing similar studies by Elias 
and Durso, (i and Zintel and his co-work- 
ers, 7 summarize their findings as fol- 
lows : 

“That, following the systemic admin- 
istration, streptomycin is readily ab- 
sorbed and reaches the general circula- 
tion. It is further evident from these 
reports that streptomycin, not unlike 
penicillin, is excreted readily by the kid- 
neys and on occasion half to two thirds 
of the total amount administered is 
excreted in the urine within the first 
twenty-four hours. Following adminis- 
tration of streptomycin by single sub- 
cutaneous, intravenous or intramuscular 
injection, the level in the blood serum 
reaches a peak in one to two hours and 
gradually falls off. If repeated injec- 
tions of 100,000 units of streptomycin 
are made, it is possible at times to build 
up concentrations in the blood serum to 
levels as high as 12 units and in some 
instances to 25 units of streptomycin 
per cubic centimeter. It further appears 
that streptomycin is excreted through 
the bile. It seems evident, also, that the 
substance is concentrated in the bile. In 
human subjects without disease of the 


cerebrospinal apparatus, streptomycin 
does not readily diffuse into the cerebro- 
spinal fluid; however, in the presence 
of meningitis, amounts sufficient to check 
the growth of bacteria may reach the 
cerebrospinal fluid after repeated injec- 
tions. Likewise, it appears that strep- 
tomycin passes rather readily through 
the placenta and reaches the fetal circu- 
lation after its administration to a preg- 
nant woman. After the systemic admin- 
istration of streptomycin, little or none 
can be found in the feces. Conversely, 
when the substance is administered orally 
little of it diffuses into the blood stream 
and, therefore, little or none appears in 
the urine. For this reason, oral admin- 
istration is not suitable for use in the 
treatment of infections in general. Strep- 
tomycin is not destroyed in the fecal 
stream and, therefore, it may be used 
orally in an attempt to rid the intestine 
of certain organisms susceptible to its 
action. This property of streptomycin 
immediately suggests its possible value 
when given orally in the preparation of 
patients for operative procedures involv- 
ing the intestine. 

Methods of Administration 
and Dosage 

Streptomycin hydrochloride, or 
streptomycin sulfate, is usually dis- 
pensed as a fine powdered substance, in 
vacuum - packed ampoules, containing 
1,000,000 S units of the material. The 
drug is readily soluble in distilled water, 
normal saline, and 5 per cent dextrose. 
The method of administration and dos- 
age of streptomycin varies according to 
the nature of the disease process treated. 

Administration 

Oral Administration — As indicated 
above, streptomycin may be administered 
by mouth. Since little or no strepto- 
mycin reaches the blood stream after 
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oral administration, this method is lim- 
ited to those local conditions in the 
bowel or in certain systemic diseases in 
which parenteral therapy is supple- 
mented by its use. For this the strepto- 
mycin is dissolved in sterile water and 
mixed with milk or fruit juices and 
given every three to four hours. Amounts 
varying from 1,000,000 to 4,000,000 S 
units are administered by this method. 

Intramuscular Administration — 
The intramuscular injection of strepto- 
mycin is probably the most satisfactory 
parenteral method of administration. The 
drug can be given intermittently every 
three to four hours in 1 or 2 cc. of dis- 
tilled water or physiological salt solution 
containing 100,000 units per cc. For 
continuous intramuscular administration, 
the desired daily dosage is dissolved in 
500 cc. of salt solution and the rate of 
flow regulated accordingly. 

Intravenous Administration — 
Streptomycin may be given by vein in- 
termittently or by the continuous method. 
Certainly the intermittent intravenous 
route is not recommended and, although 
the continuous intravenous route gives 
maximum blood levels of the drug, this 
method is not preferable to the intra- 
muscular route. In order to administer 
streptomycin by the continuous intra- 
venous route, it is necessary to employ 2 
to 3 liters of physiological saline solution 
containing 1,000,000 to 6,000,000 units 
of the drug. 

Local Administration — Following 
parenteral injection, streptomycin, un- 
like penicillin, appears well distributed 
throughout most body fluids. For this 
reason it may prove that in certain dis- 
eases, such as meningitis, it will not be 
necessary to resort to local therapy. If 
necessary, however, streptomycin may 
be given locally. 

Administration by Means of Nebu- 
lization — Streptomycin can be given by 


means of nebulization. For this route 
between 25,000 and 100,000 units of 
streptomycin per cc. of physiological 
saline is employed. As much as 1,000,000 
units of the material has been given a 
day without evidence of untoward re- 
action. 

Observations 

Experimental Observations — Waks- 
man and his associates 1 ’ 8,9 and Robin- 
son and his co-workers 10 have demon- 
strated that streptomycin possesses high 
activity in vitro against a number of or- 
ganisms, notably Escherichia coli, Myco- 
bacterium tuberculosi, Bacillus mycoides, 
Eberthella typhosa, Pseudomonas aeru- 
ginosa, and Proteus vulgaris. Further- 
more, it was demonstrated that strep- 
tomycin was effective in vivo against 
Salmonella schottmiillerii and Brucella 
abortus organisms. 9 Heilman has shown 
that this substance is probably effective 
against such infections as tularemia, 11 
certain spirochetal diseases, 12 and Fried- 
lander’s infections. 18 Feldman, Hinshaw, 
and Manse 14 report striking effects of 
streptomycin in reversing a potentially 
lethal tuberculosis in the highly suscepti- 
ble guinea pig. 

Studies on the toxicity of strepto- 
mycin in mice were reported by Robin- 
son and Smith and Graessle, 10 and, 
according to their observations, there 
was no significant evidence of toxicity. 

Clinical Observations — Insufficient 
clinical data do not permit an appraisal 
of the clinical usefulness of streptomycin 
at this writing. Nevertheless, it is evi- 
dent from preliminary reports 4,15 ' 18 in 
the literature, personal communication to 
and personal experience of the authors 
with this new antibiotic agent, that it 
will no doubt play an important role in 
the control of certain infectious diseases, 
especially those infections the course of 
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which penicillin and the sulfonamides 
have been unable to effect. 

Streptomycin will undoubtedly prove 
to be a most useful urinary antiseptic. 17 
Already data are available indicating 
its effectiveness in such urinary tract 
infections as Escherichia coli, Pseudo- 
monas aeruginosa, Acrohactcr arcogcncs, 
Proteus ammoniac , Streptococcus jae- 
calis , and the Friedlander organism. 

Several types of blood stream infections 
have been treated with streptomycin. Sev- 
eral cases of I hemophilus influenzae bac- 
teremias with meningeal involvement 
have responded well to the drug. As 
yet, the results obtained with this sub- 
stance in the control of brucellosis are 
promising, but not conclusive. Likewise, 
the clinical observations dealing with the 
treatment of acute or chronic Eherthella 
typhosa infections with streptomycin 
have been on the whole disappointing. 
Further studies with larger doses of the 
drug may possibly prove more effective. 

In a preliminary report by llinshaw 
and Feldman, 1(1 dealing with the use of 
streptomycin in cases of pulmonary and 
extrapuhnonary tuberculosis, the authors 
state : 

“From preliminary impressions ob- 
tained from the study of thirty-four 
patients who hud tuberculosis and were 
treated with streptomycin during the 
past nine months, it appears probable 
that streptomycin has exerted a limited 
suppressive effect, especially on some of 
the more universal types of pulmonary 
and extrapuhnonary tuberculosis in this 
small series of patients. While the repro- 
duction of Mycobacterium tuberculosis 
may have been temporarily inhibited by 
the treatment administered, we obtained 
no convincing evidence of rapidly effec- 
tive bactericidal action.” 

In addition to the above, there have been 
many miscellaneous infections treated 
with streptomycin with varying success. 


However, further clinical studies must 
be completed before an evaluation can be 
made regarding the therapeutic value of 
this new substance. 

Toxic Reactions — Streptomycin re- 
sembles penicillin in its relative lack of 
toxicity. No doubt systemic reactions 
will occur more and more infrequently 
as the purity of this substance is in- 
creased. Thus far, no serious untoward 
reactions have been reported, with the 
possible exception of a neurotoxic effect 
in patients receiving large doses of the 
drug over long periods of time. Several 
workers 16 have encountered instances of 
right nerve involvement with resulting 
transient deafness or disturbance in the 
vestibular apparatus with severe vertigo. 

Occasionally a patient receiving strep- 
tomycin will experience a sudden rise 
in temperature associated with a chilly 
sensation or an actual shaking chill. At 
times there also may occur a sudden 
flushing of the skin, a rapid pulse, and 
generalized weakness, which reaction is 
not unlike a histamine reaction. 

Urticarial skin eruptions have been 
seen, following the administration of the 
drug, and in some are associated with 
joint and muscle pains. 


PENICILLIN 

Since Fleming reported his discovery 
of penicillin in 1929,. there has been an 
increasing amount of effort devoted to 
the isolation and development of similar 
antagonistic substances elaborated by 
micro-organisms. Fleming was not the 
first to suggest the existing antagonism 
between microscopic forms, for Pasteur 
and Joubert (1877) reported the inhib- 
iting action of air-borne species upon 
the growth of anthrax and suggested 
that this phenomenon might be of value 
clinically. The first antibiotic substance 
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as long as six to eight hours after intra- 
muscular injection. While other investi- 
gators 43 have reported the use of vaso- 
constrictors in conjunction with penicillin 
injections, the advantage of gelatin has 
not been fully explained. With these 
methods it is possible to give satisfactory 
therapy in three daily intramuscular in- 
jections. Other investigators, including 
Cohn et al . 44 and Atcheson and Ed- 
meades, 45 utilized oils to reduce the rate 
of absorption, the former using a water 
in oil emulsion and the latter peanut 
oil and beeswax. Both methods showed 
prolonged blood and urine levels. Since 
aluminum in a buffered solution had 
been used successfully in prolonging the 
absorption of diphtheria toxoid, Bohls 
and Cook 46 combined aluminum with 
penicillin and found that satisfactory 
blood levels of penicillin could be main- 
tained for six to eight hours following 
a single administration. They also found 
that the aluminum was nontoxic and did 
not interfere with the activity of the 
penicillin. 

Previously reported in this section was 
the work of Beyer, Flippin, Verwey, and 
Woodward, 47 who found that para- 
aminohippuric acid, when given with 
penicillin, slowed the rate of excretion 
of the drug. Loewe ct o/. 4S demon- 
strated that the blood level of penicillin 
was increased three to six times the 
control level when the blood para-amino- 
hippuric acid level exceeded 10 mg. per 
cent. No toxic reactions were noted. 
Beyer and associates 40 later showed fur- 
ther that the blood level of penicillin in 
dogs could be increased by the use of 
the acid and that this substance was 
not injurious to kidney function. Bron- 
fenbrenner and Favour 50 found that 
by reducing the fluid and salt intake 
of the diet and administering benzoic 
acid by mouth, penicillin serum levels 
would be increased four to eightfold 


with a corresponding prolongation of 
concentration. 

The use nr local anesthetics with peni- 
cillin to relieve the discomfort of intra- 
muscular injection was reported by 
Shannon and Zielinski 51 and Lundy and 
Osterbergv'- Lab/ 55 suggested that an 
intramuscular needle he left in place for 
twenty-four to thirty-six hours through 
which intermittent injections could be 
made, without the discomfort of repeated 
skin punctures. 

Oral Administration - - Penicillin 
given by mouth has been reported by a 
great number of investigators. The prin- 
cipal variations have dealt with the dos- 
age and the agent or agents used to 
protect the penicillin from the gastro- 
intestinal substances which destroy or 
inactivate the active principle of the drug. 

Libby 5 ' 1 found that large doses of 

20.000 to 00,000 units in cottonseed oil 
in gelatin capsules gave appreciable blood 
levels, but that absorption was less if 
the drug was given after a meal than 
after fasting for eight or more hours. 
Tuttle and Lumb 55 discovered that by 
giving penicillin l>v mouth, mixed with 
a raw egg, shortly after giving an alkali 
would give satisfactory and sustained 
blood levels. This work was repeated in 
part by 1 feat ley, 56 who concluded that 
this form of administration might be 
effective in some elinical diseases, but 
that the dosage should lu* at least three 
times as great as that used for injection 
therapy. 

McDermott ct <//."*» gave penicillin by 
month in doses of 315.000. 100,000, and 

50.000 units in four different mixtures, 
including corn oil, peanut oil, beeswax, 
and in water preceded by magnesium 
trisilicate. There was no significant dif- 
ference in the results as to what com- 
bination was used, although the greater 
doses gave greater concentrations in each 
instance. They proposed that the dosage 
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for oral administration be five times as 
great as the recommended dose for 
injection. 

Other investigators have used various 
antacids, including trisodium citrate, di- 
sodium phosphate, sodium bicarbonate, 
hydrous alumina, milk and calcium car- 
bonate, magnesium oxide with hydrous 
alumina,' 58 sodium citrate, 59 aluminum 
dihydroxy aminoacetate, 00 - 61 etc., while 
protection with oils or greases has been 
employed by others. The levels obtained 
and the amount of the drug excreted in 
the urine have not been greatly altered 
by any of the adjunctive substances; in 
fact, the studies of two groups 02 - 63 
indicate that a simple aqueous solution 
of the drug gave serum levels and uri- 
nary excretion very close to that ob- 
tained with a great variety of these ant- 
acids and other preparations. Finland 
ct <i7. 03 concluded that oral penicillin 
therapy should he relegated to those 
infections in which low doses of paren- 
teral penicillin have proved adequate. 
Baracli and his collaborators 04 have 
pointed out that with oral penicillin 
therapy, t lie feeding interval should be 
kept constant and suggest that the fat 
intake be restricted to avoid delay in 
stomach emptying times. They further 
point out that the best time to give the 
drug is one hour before or two hours 
after feeding. 

The use of hardened gelatin capsules 
and enteric-coated capsules has been re- 
ported, 0 "'- 0,5 but has not given signifi- 
cantly better results than other methods. 
All investigators agree that feedings 
should he spaced so that the drug is not 
given just before or after a meal. It 
also appears essential that the drug be 
given frequently in (loses varying from 
three to five times as great as the rec- 
ommended parenteral therapy dosage. 

Clinical trials with oral penicillin have 
been chiefly concerned with gonorrhea, 


pneumonia, and various local streptococ- 
cal infections. These diseases have usu- 
ally responded ; however, failures with 
gonorrhea were usually as high as with 
sulfonamide therapy. 

Inhalation — It has been found that 
penicillin aerosol is therapeutically effec- 
tive in the treatment of pulmonary 
disease caused by penicillin-sensitive bac- 
teria, if there has not been extensive 
anatomical structural change and if the 
disease is relatively acute. This method 
also suggests the possibility of routinely 
administering penicillin by this method, 
since it is relatively easy and produces 
little or no discomfort to the patient. 
Several different methods of inhalation 
have been suggested and tried clinically. 
Knott and his associates 67 dispersed 
penicillin aeorosol by means of an elec- 
trically driven generator in which the 
atmosphere of the room was laden with 
the suspended drug. Tests showed the 
presence of the drug in the blood serum 
and in the urine after a fifteen to thirty 
minutes’ exposure to the atmosphere. 

Barach and his co-workers 68 nebu- 
lized penicillin by passing 5 to 8 liters 
of oxygen through a nebulizer contain- 
ing penicillin in concentrations of 20,000 
to 100,000 units per cc. Studies on both 
animals and patients showed that the 
drug was absorbed in low but adequate 
therapeutic concentrations. Frequent or 
continuous administration would seem 
to be indicated. With this method, four 
patients with bronchial asthma were re- 
lieved for one to two months, following 
treatment. Other patients with fixed 
cavitation or advanced pulmonary fibro- 
sis gained little from this form of treat- 
ment. Another group 69 also using neb- 
ulization, but lower concentrations of 
penicillin, stated five patients with pneu- 
monia were cured while only half of 
their asthmatic patients were improved. 
Three patients had transient fever and 
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one developed a typical urticaria. Blood 
levels were low by present standards and 
the material was found in the urine. 

Mutch and Rewell 70 have reported 
that a nebulized solution of 80,000 units 
of penicillin per cc., given with oxygen 
pressure and a close-fitting nosepiece 
for one-half hour, gave levels equal to 
those obtained by intramuscular injection. 

Rectal Administration — Penicillin, 
incorporated in cocoa butter and given 
by rectum in doses of 300,000 to 1,000,000 
units, was apparently absorbed slowly, 
giving low but sustained blood levels. 7 1 
This was done on hospitalized patients. 
This shows that penicillinase does not 
completely inactivate all penicillin in the 
rectum. 

Other Routes of Administration — 
Intra - arterial administration has been 
suggested in the treatment of infections 
of the extremities and is accomplished 
by injecting 50,000 units of penicillin in 
10 cc. of isotonic saline solution into the 
artery of the part, following which a 
tourniquet cuff previously placed proxi- 
mally to the infection is inflated to a 
pressure of 280 to 300 mm. of mercury 
and maintained for ten minutes. The 
authors 72 claim success with a single ad- 
ministration and advise that the method 
has value in amputation surgery, per- 
mitting closure of contaminated wounds. 

Bagley 73 suggested injecting penicillin 
into the knee joint because of its slow 
absorption from joint cavities. He also 
recommends injecting the drug about the 
lymphatics of the affected part, if pos- 
sible. 

Systemic Administration — The ac- 
cepted recommendation for systemic pen- 
icillin therapy, as published by the Na- 
tional Research Council and the U. S. 
Food and Drug Administration 74 still 
favors the accepted intramuscular route, 
giving injections every two to four hours 
with a minimum daily dose of 100,000 


units. For serious infections and those 
with septicemia, a continuous intravenous 
drip may be advantageous until the acute 
process is controlled. 

Local Therapy — Local injection into 
empyema cavities and intrathecally in 
meningitis is still recommended but in 
doses of 50,000 to 100,000 units respec- 
tively. 74 

Topical Therapy — Many reports on 
the efficiency of penicillin when locally 
applied have been x-eported. The un- 
limited variable factors and the great 
ramifications of the results are not par- 
ticularly convincing. Penicillin is now 
available in ophthalmic and other oint- 
ments, in troches, in dental cones, and 
in various other forms designed for use 
in local ulcers, wounds, and other lesions. 
It is also prepared for nasal sprays. The 
penicillin in these preparations is some- 
times of the unrefined type and may 
produce sensitization to the impurities. 

Dosage — As yet it has been impossi- 
ble to fix the dosage of penicillin, chiefly 
because of the great variety of diseases 
treated and the variable response of sus- 
ceptible organisms. Minimum dosage 
has been arbitrarily fixed at 100,000 
units by Keefer et a/. 74 for systemic 
therapy. In serious infections, this dos- 
age should be at least doubled. In the 
event of oral administration, tln-ee to five 
times the required systemic dose should 
be used. 

Toxicity — The principal types of re- 
actions to penicillin have been those of 
a sensitization nature and those of local 
discomfort following injection. With the 
ever-increasing use of penicillin and 
particularly its use as a topical agent in 
an unpurified form, the numbers of re- 
actions to the drug will increase. It is, 
therefore, a wise precaution to use the 
drug carefully where indicated to avoid 
extensive contact of the populace with 
the material. The impurities appear to 
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TABLE I 

Sr.scfvP'iimuTY of the Living Agents of Disease to Penicillin 


Highly Susceptible 


B cwthracis 

B. subtilis 

CL histolytiaun 

CL novyi 

CL oedematiens 

CL septicum 

CL sonic Hi 

CL s porn genes 

CL tetani 

CL tclanomorphum 

Cl. wclchii 

Corynebacterium diphtheriae 
Diphtheroid bacilli 
(most strains) 

/ Bploeoeeus pneumoniae 

1 1 emophilus ducreyi 

X. catarrh alls 

N. gonorrhocac 

AC iniraccllularis 

R. prowazekii (murine typhus) 
Staph, albus (most strains) 

Staph, aureus (most strains) 

Y tr. bovis 

S tr. equinus 

Sir. hemolyticus 

(except group D) 

Str. pyogenes 

T reponema pallidum 


Moderately Susceptible 


Actinomyces funds 

( 7 . chauvci 

Spirillum minus 

Anaerobic streptococci 

li rys ipcl 0 thrix rh usio pa thia e 

Str. fe calls (enterococcus) 

Borrelia novyi 

I.eptosp i ra i c ter oh emorrh agiae 

Str. lactis 

Borrelia recurrcntis 

M. lysodeikticus 

S tr. n onhemoly ticus 

Cl. bljcrmentons 

( Ornithosis virus 

S tr . salivarius 

CL hotuUnum 

Psittacosis virus 

Sir. viridans 


Slightly Susceptible or Insusceptible 


Aerobic ter aero genes 

Koch* Week’s bacillus 

S. aertrycke 

Alkaligenes feealis 

l . acidophilus 

S. cholera-suis 

B. myeoides 

List ere I hi mono cy tog cues 

S. enteritidis 

Bad. fluoreseens 

Lymphopathia venereum virus 

S. panama 

Blastomyces der motif id is 

Micrococcus flavus 

S. paratyphi 

Br. abortus 

Mon ilia albicans 

S . schottmulleri 

Br. mclitensis 

Monilia Candida 

S err atm marc esc ens 

Br . suis 

Monilia krusci 

{Bad. prodigioshim ) 

Coccidioides hnm it is 

M orax-Axenfeld bacillus 

Slug, dysenteriae 

Corynebacterium aenes 

Myeo. tuberculosis 

Shig. paradysenteriae 

Cryp toco cats h omin is 

Cast, le pise plied 

Shig. sonnet 

“Donovan bodies” 

Past, pest is 

Str. durans 

liberthclla typhosa 

Past . fttlarensis 

Str. liquefaciens 

Hsch. coll 

I'hotalmct. flscheri 

Strep tobacilh is m onil iform is 

Fowl pox virus 

} 'l asm odium rcUctum 

T oxoplasmidae 

H emophilus influenzae 

Plasmodium vivax 

T ryp. cruzi 

Hemophilus pert ussis 

Poliomyelitis virus 

Tryp. equiperdum 

II istoplasma capsu lotus 

Proteus ammoniac 

T ryp. lewisi 

Influenza virus { PR 8) 

Proteus vulgaris 

Tryp. rhodesiense 

Rich, pneumoniae 

Ps. aeruginosa (B. pyocyaneus 

) Vaccinia virus 

( IL fried landeri l 

/V, fluoresccns 

Vibrio comma 

(Kolnier, T. A.. Penicillin Therapy: Inclurfinir Tyrothricin and other antibiotic therapy. New York 

and London- » 1). 

Appleton -Cent ur> Co., Tnc., 1945, 

285 pp. Index and mbj 


60 
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be the cause of reactions, as previously- 
stated. Rostenberg and Welch, 75 in 
studying the types of hypersensitivity, 
showed that roughly 5 per cent of indi- 
viduals who had had no previous contact 
with penicillin were sensitive. Prauswitz- 
Kustner passive transfer tests were con- 
sistently negative. In some individuals 
a transient wheal-like reaction of the 
Arthur type occurred. In testing four 
brands of penicillin, it was found that 
three of them gave wheal reactions, 
while one did not. 76 Several types of 
sensitivity reactions have been reported, 
including a bullous dermatitis, 77 stoma- 
titis, 78 dermatitis of the lids, 79 asthma 
and urticaria. 80 Previously reported con- 
vulsions following the application of pen- 
icillin to the brain led Walker and John- 
son 81 to conduct a series of experiments 
to evaluate this convulsive factor. Their 
results showed that the reaction de- 
pended in part on the experimental ani- 
mal used. The factors promoting convul- 
sion seem to be intimately related to the 
active principle of penicillin. The authors 
concluded, however, that the convulsive 
factor should not significantly alter the 
use of the drug. After massive injections 
of penicillin into a spina bifida sac of a 
five-day-old infant, Simon 82 reported 
that cyanosis followed by convulsions 
ensued. 

Two reports 83 ’ 84 on the etiology of 
pain following injection of penicillin re- 
veal that as the potency per milligram 
increases, the pain decreases and that 
injections into the buttock were the least 
painful. 

Indications — The use of penicillin 
should be preceded by clinical diagnosis 
and identification of the causative infec- 
tive micro-organism. This micro-organ- 
ism should be susceptible to penicillin 
therapy and, if possible, the individual 
organism should be tested in vitro to 
determine its resistance or susceptibility. 


This procedure will permit correlation ot 
the intensity of treatment with the nature 
and extent of the disease and the prob- 
able effectiveness of the agent upon the 
etiological agents. In Table I, the sus- 
ceptibility of the living agents of disease 
to penicillin is tabulated in a form suit- 
able for clinical usage. In general, peni- 
cillin inhibits gram-positive bacteria and 
the gram-negative micrococci. Recent 
evidence indicates that it might be of 
value in the treatment of disease caused 
by gram-negative bacilli if methionine is 
added ; however, supportive clinical evi- 
dence is not yet available. 

For practical purposes, it could be 
stated that penicillin is most decisively 
effective in those infections produced by 
bacterial cocci. 

Contraindications — Also shown in 
Table I is a list of organisms described 
as modei-ately susceptible, slightly sus- 
ceptible, or insusceptible. Diseases pro- 
duced by these organisms are not likely 
to respond to penicillin therapy. Thus 
far, penicillin does not appear to be of 
value in the treatment of any disorder 
other than those produced by micro- 
organisms sensitive to its effects. It may 
also be stated that penicillin has not been 
of value in any of the well-known idio- 
pathic diseases. Faget and Rogge 85 have 
reported seven cases of leprosy treated 
with adequate courses of penicillin with- 
out appreciable effect. Munter 86 has 
reported failure of penicillin in pneu- 
monic plague. Similarly, a patient with 
rabies was treated without effect. 87 

Recent Clinical Advances 

Pneumonia — The use of penicillin in 
the treatment of lobar pneumonia has 
been at least as effective as the sulfona- 
mides and probably offers certain advan- 
tages. 88 The Pneumonia Control Com- 
mission of Pennsylvania 89 recommended 
the use of the sulfonamides in routine 
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acute pneumococcal and streptococcal 
pulmonary infectious, holding penicillin 
as an alternate or adjunctive form of 
therapy if indicated by the individual 
case. This board further recommended 
that after sixty hours, penicillin should 
be given in addition to the sulfonamides 
if there was no evidence of improvement. 
They further recommended penicillin as 
the drug of choice in staphylococcal 
pneumonia and other pneumonic proc- 
esses of undetermined etiology. Other 
investigators 1 ’ 0 feel that penicillin should 
be used after twenty-four hours of sul- 
fonamide trial without effect and that 
in the event of an associated bacte- 
remia it should be given initially. The 
usual recommended dosage of penicillin 
is 500,000 to 8(X),000 units, given over 
a period of five to seven days. 01 The 
results with penicillin are often more 
rapid and dramatic than with sulfona- 
mides. Smaller doses of penicillin are 
often successful, as reported by Kinsman 
ct who found that as little as 

10,000 units four times daily for four 
days was adequate. A controlled study 
of atypical pneumonia by Fleming and 
Whittaker 0 ' 5 failed to show any advan- 
tage in penicillin therapy. This view 
was supported In a similar controlled 
study l>v Kinsman and his co-workers. 02 
Penicillin was administered orally to 
forty-live patients with pneumococcal 
pneumonia l>v Bunn and his associates. 04 
Only one death occurred and one patient 
developed an empyema. Dosage was 
about live times that given for intramus- 
cular therapy. The authors fed that this 
form of therapy is equally good as when 
given by other routes and recommend 
that treatment be continued for a mini- 
mum of seven days. For critically ill 
patients, they feel the initial dose should 
be given intramuscularly. 

Empyema A great number of reports 
have appeared illustrating the usefulness 


of penicillin in the treatment of thoracic 
empyema. Investigators 0 ®' 00 agree upon 
closed treatment with frequent aspiration 
of pus, followed by injection of peni- 
cillin, ranging from 10,000 to 100,000 
units, with most of them favoring the 
larger doses. There is no fixed agree- 
ment as to the use of concurrent sys- 
temic penicillin therapy ; however, its use 
should depend upon the patient’s general 
condition, the state of any concomitant 
pulmonary disease, and the individual’s 
reaction to the local infection. After 
adequate closed therapy, it has been 
found that many of the patients so 
treated eventually came to surgical drain- 
age. 07 ’ os ’ 100 If diligent care is used in 
probing pockets of pus and injecting 
penicillin, it has been our experience and 
that of others" that cures may be ob- 
tained. If sterility of the fluid can be 
maintained, we see no indication to eval- 
uate the pus surgically, since the dead 
space will heal just as rapidly if closed 
as if open. In addition, massive con- 
tamination is avoided. However, other 
workers 105, 107 feel that the continued 
presence of pus necessitates open drain- 
age- 

Asthma — Leopold and Cooke 101 have 
reported two cases of intractable con- 
tinuous bronchial asthma, one of which 
was without symptoms for four months. 
Twenty-five other patients recently tinder 
treatment had already revealed that peni- 
cillin was not used. The authors indi- 
cate the need of a careful detailed study 
by many investigators over a long period 
of time. 

Bronchiectasis — In the management 
of bronchiectasis, penicillin is of value in 
controlling the early disease or the acute 
exacerbations of the chronic disease; 
however, it offers little to those with 
quiescent advanced disease involving fi- 
brosis and marked anatomical distortion 
of the parenchyma. 102, 103 White et al. 104 
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found the drug of great value as a pro- 
phylactic adjunct to pulmonary resection 
for suppurative lung diseases; however, 
Blades 105 did not feel that it offered any 
significant protection. 

Acute Bacterial Endocarditis — Ac- 
cording to Keefer and Anderson, 106 at 
least 25 to 30 per cent of all cases of 
acute endocarditis due to the Staphylo- 
coccus aureus , pneumococcus, or hemo- 
lytic streptococcus respond favorably to 
intensive (200,000 to 300,000 units per 
day) and prolonged (two to four weeks) 
penicillin treatment. Not infrequently, 
valvular damage develops during the 
course of the disease so that patients 
may recover from the infection only to 
show signs of valvular heart disease. 

Subacute Bacterial Endocarditis — 
Although large statistics under uniform 
conditions are not yet available, it ap- 
pears from preliminary reports 106 116 
that approximately 50 to 65 per cent 
of apparent clinical arrests are being ob- 
tained with penicillin in cases of subacute 
bacterial endocarditis. At this writing it 
is impossible to make any conclusive 
statement regarding the amount or route 
of administration of penicillin for this 
disease. It is our opinion that all cases 
of subacute bacterial endocarditis should 
receive at least 500,000 units a day for at 
least seven weeks. 115 Early in our ex- 
perience with penicillin therapy, we em- 
ployed a continuous intravenous infusion 
but there is no reason to believe that 
this method is any more effective than 
the intermittent intramuscular route. 
Heparin has been used as an adjuvant 
to penicillin with success by some work- 
ers. 108 but in general it is considered 
that penicillin alone is just as effective 
and the possible untoward reactions fol- 
lowing heparin administration are elim- 
inated. As a precaution against reinfec- 
tion, a careful search for possible foci 
of infection, such as infected teeth and 


tonsils, should be made, and, if surgical 
procedure is warranted, the patient is 
given full doses of sulfonamides, or 
preferably penicillin, before and after 
operation. 

Sinusitis — Hauser and Work 111 
have found penicillin of value in acute 
sinusitis but point out that the drug is 
not adequate to eliminate the disease 
and that surgical treatment cannot be 
abandoned. They recommend the use of 
the drug in conjunction with adequate 
surgical treatment. 

Otitis Media — Collins and his asso- 
ciates 118 applied penicillin locally in pa- 
tients with chronic draining ears. Four 
of nine patients so treated obtained dry 
sterile ears; however, other methods of 
treatment proved equally as good. They 
suggest that greater care be taken to 
prevent contamination of open ears and 
that penicillin be used where indicated 
by the flora of the middle ear. 

Acute Hemolytic Streptococcal 
Pharyngitis and Tonsillitis — Tn a 
controlled study of forty-five patients 
with acute hemolytic streptococcal phar- 
yngitis - tonsillitis, Plummer et a/. 110 
found that there was rapid response to 
penicillin but, if therapy were discontin- 
ued too soon, there was a marked tend- 
ency toward recurrence. They advised 
that therapy be continued for at least 
six days. 

Vincent’s Angina — Reports have 
shown that penicillin is effective in the 
treatment of Vincent’s stomatitis by 
either topical or systemic therapy. Pearce 
and McDonald 120 have reported the 
treatment of fifty patients with 100,000 
units of the drug, given every two to 
three hours in doses of 10,000 units 
intramuscularly. Schwartz 121 reported 
fourteen cases treated in a similar man- 
ner. Shallenberger et al. 122 treated eleven 
patients locally alone with equally good 
results. Schuessler et al . 128 feel that 



STREPTOMYCIN,. PENICILLIN, 

local therapy is superior to systemic 
methods. 

Ophthalmology — Numerous reports 
on the effectiveness of penicillin in infec- 
tions of and about the eye have appeared. 
Diseases favorably treated include dis- 
seminated choroiditis, acute and chronic 
‘iridocyclitis, corneal ulcers, gonorrheal 
and other acute conjunctivitis, dacrocys- 
titis, 124 epidemic keratoconjunctivitis, 125 
tneningococcic endophthalmitis, 126 per- 
forating corneal wounds, 127 and tra- 
choma.- 1 2S> 120 The drug has been used 
in several different ways, including sys- 
temic administration, local solutions and 
ointments with iontophoresis, and by 
means of injection into the chambers 
of the eye. Systemic therapy has not 
been found to be as effective as local 
methods which afford greater local con- 
centrations. 

Scarlet Fever — A controlled study 130 
of thirty-six patients with scarlet fever 
revealed that penicillin quickly eradi- 
cated the streptococci from the nose and 
throat, but that the drug did not alter 
the toxic and eruptive manifestations of 
the disease. 

Meningitis — Pneumococcic Menin- 
gitis — White, Murphy, Lockwood, and 
Flippin 131 reported fifty cases of pneu- 
mococcic meningitis treated with peni- 
cillin. The mortality in this group of 
cases was 64 per cent. This high .mor- 
tality rate indicated the inadequacy of 
penicillin alone to control the primary 
foci of infection. The mortality was 
somewhat higher in those with bacter- 
emia. All patients received systemic 
therapy and those who were seriously ill 
were given continuous intravenous ad- 
ministrations of the drug. Intrathecal 
penicillin was given in forty-three of 
the cases. Intracisternal administration 
appeared superior to other routes. Pa- 
tients who received only systemic ther- 
apy did no better than those who were 
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given the drug intrathecally. The latter 
cases were generally more serious. Four 
patients developed pleocytosis following 
intrathecal therapy. Considering only 
those patients who received early and 
adequate treatment, the mortality was 
reduced to 42.3 per cent. All but three of 
the patients had previously received sul- 
fonamide therapy. Sweet et a/. 132 re- 
ported sixteen cases with a mortality of 
56 per cent, while Applebaum and Nel- 
son 133 in a series of sixty-seven had a 
mortality of 61 per cent. White et a/. 131 
suggested a useful plan of treatment 
including : 

1. Prompt diagnosis and ample sup- 
portive therapy, including surgery. 

2. Penicillin, systemically, 200,000 
units daily by continuous intravenous 
infusion during the acute phase, later 
by intermittent intramuscular injection, 
continued until all signs of infection dis- 
appeared. 

3. Penicillin intracistemally, 10,000 
to 20,000 units once or twice daily con- 
tinued for four days after spinal fluid 
has cleared and nuchal rigidity decreases. 

4. Sulfadiazine or sulfamerazine sys- 
temically to a blood level of 15 mg. 
per cent. 

Meningococcal Meningitis — Peni- 
cillin offers a good alternative therapeu- 
tic agent for the sulfonamides. White 
and his associates 131 reported twelve 
cases which had failed to respond to 
sulfonamides. Six of them recovered 
with penicillin therapy. Rosenberg and 
Arling 134 reported seventy-one cases 
with only one death. These cases were 
treated with penicillin early. 

Streptococcal Meningitis — Of five 
cases of streptococcal meningitis treated 
by White et a/., 131 four of them died, 
three of whom were in extremis when 
treatment was begun, so that no reason- 
able expectation of success could be 
entertained. 
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Staphylococcal Meningitis — Four 
patients with staphylococcal meningitis 
all recovered. Here penicillin is unques- 
tionably the drug of choice. 131 

Syphilis — Numerous reports have 
appeared during 1945 on the use of 
penicillin in the treatment of all of the 
phases of syphilis. At present it is too 
early to define the position of penicillin 
therapy in syphilis. Noojin et a/. 135 
reported the prompt response of a case 
of syphilodema to penicillin therapy. A 
report from the U. S. Army 136 reveals 
that the use of penicillin permitted 
shorter hospitalization with resultant 
rapid return to duty. In late syphilis, 
Herxheinier reactions may be serious 
and should be avoided. 137 

The dangers of inadequate treatment 
or masking of syphilis by the use of 
penicillin has been described by Hailey 138 
and also by Osmond. 139 The U. S. Army 
recommendations which were published 
late in 1945 140 included the following 
types of syphilis for penicillin therapy: 
(1) Untreated primary and secondary 
syphilis; (2) untreated latent syphilis; 
(3) primary and secondary syphilis 
which has failed to respond to maphar- 
sen bismuth therapy; (4) primary, sec- 
ondary, and latent syphilis intolerant 
of or sensitive to mapharsen-bismuth 
therapy. 

Psittacosis — Flippin and his asso- 
ciates 141 have reported a case of psitta- 
cosis following a parrot bite. Penicillin 
therapy was followed in thirty-six hours 
by definite clinical improvement. It is 
their opinion that penicillin was of value 
in this case of psittacosis. 

Rocky Mountain Spotted Fever — 
Edmunds 142 reports the successful treat- 
ment of a fourteen-year-old boy with 
Rocky Mountain spotted fever by the 
use of penicillin; however, Wood and 
Moore 143 felt that it was not of value 
in the case they treated. 


Rat Bite Fever — Altemeier et alM 4 
have reported three cases of rat bite 
fever produced by the Strcptobacilhis 
moniliformis. These patients all re- 
sponded to penicillin therapy; however, 
one of them later relapsed, supposedly 
due to inadequate primary therapy. Pen- 
icillin was found to he powerfully bac- 
teriostatic to the three strains of Strepto- 
bacillus moniliformis recovered.* Later a 
report of twenty-five cases of rat bite 
fever in Michigan, caused by the same 
organism, appeared. One of these cases 
died after having had one dose of oxo- 
phenarsine hydrochloride. 145 The re- 
maining patients were treated with peni- 
cillin and all showed prompt recovery. 

Osteomyelitis — Altemeier and 
Plelmsworth 140 have reported the pri- 
mary treatment of thirty-four cases of 
acute osteomyelitis with penicillin. Twen- 
ty-five of the cases were of the acute 
hematogenous variety, involving major 
long bones. The remaining nine cases 
involved pelvic, facial, cranial, and rib 
bones. They describe four groups of 
cases. Those in whom early diagnosis 
and subsequent treatment within three 
to five days of the onset of the disease 
uniformly gave good results, in which 
there was no abscess formation and sur- 
gery was not necessitated. This group 
had an early return to normal function. 
The second group included those in which 
diagnosis and treatment were moderately 
delayed. Surgery was not required, al- 
though occasional soft tissue abscesses 
developed. There was increased bony 
damage in these, as compared with the 
first group; however, recalcification oc- 
curred without sequestration. In the 
third group the diagnosis and treatment 
were delayed from seven to ten days. 
The infection in these cases was unusu- 
ally severe with increased bone destruc- 
tion, associated with large abscesses and 
sequestration. Prolonged penicillin ther- 
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apy was required as well as immobiliza- 
tion. In the fourth group they classify 
the fulminating infection which required 
early surgical intervention and prolonged 
penicillin therapy. Dosage varied from 
60,000 to 200,000 units daily, given by 
intermittent intramuscular injection every 
two to four hours, or continuous intra- 
venous therapy. In small abscesses, pus 
was aspfcated and penicillin injected. 
Larger cavities were usually drained 
surgically. In general, the results were 
excellent. In following the bone changes 
by x-ray, it was noted that bone destruc- 
tion is often not present during therapy 
but reaches its maximum state in one 
to five months. This is followed by re- 
calcification and revascularization of 
necrotic bone. Clinical improvement is 
not usually evident for forty-eight to 
seventy-eight hours after therapy is be- 
gun. With early and adequate penicillin 
therapy, the authors feel that it is often 
possible to avoid surgery and eliminate 
the dangers of secondary infection. Since 
early diagnosis is often difficult, the 
authors advocate the immediate use of 
penicillin in suspected cases without 
waitng for a diagnosis. 

Hand Infection In 100 cases of 
infection of the fingers, Crossmark and 
Plewes 147 found that topically applied 
penicillin was adequate therapy if there 
was no osteomyelitis or suppurative teno- 
synovitis. This supports the previous 
work of Florey and Williams. 148 

Brain Abscesses Five young adults 
and a child, three and one-half years of 
age, with brain abscesses were treated 
with systemic penicillin therapy in doses 
of 75,000 units daily, given by intramus- 
cular injection, 140 Drainage was carried 
out in all cases but the authors give the 
credit to penicillin therapy. One of the 
six patients died. The etiological organ- 
ism in this case was the hemolytic strep- 
tococcus, Walker 150 reported one case 


that lecovered after extensive infection, 
including osteomyelitis of the cranial 
bones and widespread suppurative foci. 
A total of seven operative procedures 
were carried out. 

Gas Gangrene — Numerous single 
case reports of successful penicillin ther- 
apy in gas gangrene have appeared. 
Many of these reports fail to state that 
Clostridium welchii were found or that 
the other criteria to establish such a 
diagnosis were present. The report of 
Fisher, Florey, Grimson, and Williams 151 
presented an analysis of 3907 consecu- 
tive battle casualties, the results of which 
should demonstrate that the role of peni- 
cillin should be to prevent the develop- 
ment of gas gangrene, rather than to treat 
the established condition. Of 436 patients 
who had been given penicillin prophylac- 
tically, following.extensive wounding and 
contamination, there were only two cases 
of suspected “gas gangrene” or “gas 
cellulitis.” Of 3471 cases not considered 
likely to develop gas gangrene and there- 
fore not given prophylactic penicillin, 
there were five cases of established gas 
gangrene and twenty - three suspected 
cases. There were no deaths in the 
group. Cases were classified into the 
following four groups : 

1. Sixteen cases — A diagnosis of gas 
gangrene was made on the following 
clinical and laboratory data: swelling 
and discoloration of muscle, thin brown- 
ish discharge, rapid pulse, low tempera- 
ture, mental confusion but not usually 
stupor, and the presence of Clostridia 
on smear and culture. These investiga- 
tors noted that staphylococci and strep- 
tococci were often present. These pa- 
tients were given penicillin therapy by 
intramuscular drip and subjected to op- 
erative excision of the involved wound, 
following which they slowly recovered. 

2. Thirteen cases — All of which had 
been suspected of gas gangrene prior to 
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admission and, with the exception of 
one, had been given penicillin. It was 
in this group of cases that gas gan- 
grene did develop and amputation was 
necessary. 

3. Ten cases — All with dirty wounds 
of three to ten days’ duration and all 
acutely ill. In these, the features of gas 
gangrene were absent, although all of 
the wounds showed the presence of 
clostridia on culture. All of these patients 
had received penicillin. These cases were 
ideal for the development of gas gan- 
grene, yet none of them became so 
infected. 

4. These were clean wounds included 
for the sake of bacteriologic comparison. 
Macfarlane 152 reported 185 cases of war 
wounds in which gas gangrene devel- 
oped. Patients so diagnosed were given 
penicillin, sulfonamides, and polyvalent 
serum. There was no essential statistical 
difference in the mortality of those who 
received penicillin and those who did not. 
This offers support to the view that peni- 
cillin should be used principally to pre- 
vent gas gangrene and not to treat the 
disease. Langley and Winkelstein 153 re- 
ported a study of ninety-six cases of 
clinical gas gangrene. They concluded 
that penicillin is not sufficient to control 
gas gangrene infection, but feel that it 
has been a helpful adjunct in the man- 
agement of these cases. 

Surgery — Penicillin continues to find 
new uses in surgery. Meleney 154 stated 
that penicillin in certain cases fulfils all 
of the criteria for drugs useful in surgi- 
cal infections, namely : (1) Obviates sur- 
gery; (2) limits the extent of surgery 
required; (3) shortens the period re- 
quired to control infection; (4) permits 
primary closure after surgery, or (5) 
permits earlier secondary closure. 

As an example of this, Lamon and 
Alexander 155 reported closure of de- 
cubitus ulcers in a soldier who appeared 


to have a transverse myelitis; Bentley 
et of. 156 were able to successfully close 
sixty of sixty-two compound war wound 
fractures, which were admitted to their 
hospital between the third and twentieth 
day following injury, and similar ex- 
periences were reported by Burns 'and 
Young, 157 who closed compound frac- 
tures of the femurs with equally good 
results. In other fields, the same use- 
fulness is evidenced by the early repair 
of neural wounds, 158 the avoidance of 
puerperal breast abscess formation fol- 
lowing acute mastitis, 150 and control of 
peritonitis following appendiceal perfo- 
ration. 100 


SULFONAMIDES 

During the past year, the outstanding 
contributions in the field of sulfonamide 
therapy were those dealing with the 
development of resistant organisms dur- 
ing sulfonamide administration and drug 
toxicity. 

Development of Sulfonamide- 
resistant* Streptococci — The use of 
sulfadiazine in the prevention of re- 
spiratory tract bacterial infections in 
the United States Navy probably repre- 
sents the largest controlled investiga- 
tional study ever undertaken. After ap- 
proximately three mouths of successful 
sulfadiazine prophylaxis, the effective- 
ness of this measure became progres- 
sively less in certain areas and eventually 
a major epidemic of beta hemolytic 
streptococcic disease occurred. 101 An 
ijicrea.se in dosage of the drug did not 
prevent streptococcic diseases, and it was 
the impression of medical officers in 
charge that sulfadiazine had lost its 
therapeutic effectiveness in these infec- 
tions. Extensive in vitro studies were per- 
formed and it was found that the propor- 
tion of sulfadiazine-resistant strains was 
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greater in those receiving the drug pro- 
phylactically than in those not getting 
sulfadiazine. Furthermore, there was 
some evidence to suggest that in the 
presence of sulfadiazine-resistant strains, 
sulfadiazine prophylaxis tended to in- 
crease streptococcic infections, particu- 
larly scarlet fever. 

Damrosch 1 r> - also reported on a con- 
trolled program of chemoprophylaxis 
with sulfadiazine against hemolytic strep- 
tococci. During the first period of sulfa- 
diazine prophylaxis, the results were 
satisfactory, in that significantly fewer 
streptococcic infections occurred in the 
group receiving the drug than in the 
control group. The second period of 
chemoprophylaxis with a new group of 
men resulted in a progressive failure to 
prevent streptococcic infections in the 
treated group. It was found that this 
failure was related to the increasing 
prevalence of the strains of group A 
hemolytic streptococci which showed in 
vitro resistance to sulfadiazine. As was 
pointed out by the author: “Regardless 
of the mechanism of drug resistance, 
the resulting epidemiologic problems are 
the same, once resistance strains occur.” 

Drug Toxicity Despite the lack of 
reliable statistics relating to the number 
of patients experiencing toxic reactions 
from the sulfonamides, there are work- 
ers in this field who believe the number 
is increasing each year and that the 
increase is largely due to the result of 
induced sensitivity from the local use of 
these drugs. Today, one of the most 
widely used forms of therapy is the 
application of sulfonamide preparations 
for the relief of dermatologic trivialities. 

It is true that there exists among 
practitioners many with an almost com- 
plete lack of appreciation of the real 
hazards associated with the indiscrim- 
inate use of the sulfonamides. However, 
all of the responsibility does not rest in 


the hands of the medical profession, as 
over-the-counter sale of preparations con- 
taining sulfonamides, which practice is 
allowed in most states, gives rise to 
widespread self-medication with these 
drugs. For advertising reasons, sul- 
fonamide drugs are being added to vari- 
ous kinds of salves, tape bandages, shav- 
ing creams, and similar products. 

Within the past year the New York 
Academy of Medicine recommended to 
the City of New York that no sulfonamide 
preparations be sold without a prescrip- 
tion. 183 This action was prompted be- 
cause of the fact that the Federal Food 
and Drug Administration permits the 
over - the - counter sale of sulfonamide 
nose drops containing not more than 
2.5 per cent of sulfonamide drug and ad- 
hesive bandages containing sulfathiazole. 
This recommendation was made after the 
responsible committee had come to the 
conclusion that clinical experience bore 
out the fact that a small percentage of 
people become sensitized to the sulfona- 
mide drugs, that a severe systemic re- 
action may be produced in these persons 
when the drugs are administered a sec- 
ond time, and that a minute amount of 
the sulfonamide drugs applied to the 
unbroken skin or to the mucous mem- 
branes can and does sensitize an indi- 
vidual even more quickly and with 
greater certainty than when such drugs 
are administered by mouth. Further- 
more, because such sensitization is often 
dangerous and prevents the use of the 
sulfonamide drugs in treatment of con- 
ditions in which they are particularly 
indicated, because over-the-counter sale 
of preparations containing sulfonamides 
will expose many persons to the danger 
of sensitization, and because the wide 
use of the sulfonamide drugs in ineffec- 
tive concentrations may result in an 
increase in organisms resistant to sul- 
fonamides. 
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Abramowitz 164 admits that the vari- 
ous preparations containing sulfonamide 
compounds generally shorten the dura- 
tion of impetigo, ecthyma, chancroid, and 
possibly other types of primary and sec- 
ondary pyodermias, but this advantage 
is offset by the subsequent complications 
that may appear. These complications 
are: (1) Development of a local or gen- 
eralized dermatitis; (2) appearance of 
photosensitization to sunlight and ultra- 
violet rays; (3) interference with the 
action of the roentgen rays; (4) delay 
in wound healing time; (5) local san- 
guineous oozing; (6) interference with 
the action of sulfonamide compounds by 
local anesthetics of the procaine series, 
and the chemically related vitamin para- 
aminobenzoic acid ; (7) resistance to sul- 
fonamide therapy; (8) rendering the 
patient vulnerable to the subsequent use 
of the drug when needed. The author 
believes that wider dissemination of the 
knowledge of these reactions and conse- 
quences is desirable. 

Rich 165 has discussed the role of 
hypersensitivity in disease, particularly 
in periarteritis nodosa. He found wide- 
spread periarteritis nodosa in pneumonia 
patients who died after treatment with 
antipneumococcus serum and a sulfona- 
mide drug, singly or combined. The 
evidence pointed to the production of 
periarteritis nodosa by hypersensitive 
reactions of the serum sickness type in- 
duced by foreign serum or by sulfona- 
mides. Rich states further that since 
the introduction of sulfonamides in 1936 
there has been an increase in the number 
of cases of periarteritis nodosa coming 
to necropsy in the Johns Hopkins Hos- 
pital. He cautions against the ungov- 
erned use of sulfonamides for minor ail- 
ments and urges that patients under 
sulfonamide treatment be watched care- 
fully so that the drug may be discon- 


tinued immediately on the first appear- 
ance of hypersensitivity. 

According to Black- Schaffer, 166 the 
universal use of sulfonamide compounds 
and the discovery that they can act as 
antigens capable of eliciting fatal re- 
actions have for the first time made 
possible the study of a large number of 
relatively slow but fatal anaphylactic re- 
actions. He describes the lesions discov- 
ered in five cases of anaphylactic death 
following the use of sulfonamides. The 
basic lesion, as in experimental protein 
anaphylaxis, is a necrotizing fibrinoid 
arteritis of the smaller vessels. The 
cellular exudate was monocytic and the 
reticulo-endothelial system was hyper- 
plastic. This phenomenon may be the 
morphologic expression of the addition 
of some substance to the blood cells 
that renders them foreign. The possibil- 
ity that these homologous foreign cells 
may elicit the production of antibodies 
was suggested and may account for the 
hemolytic anemia and agranulocytosis. 
He pointed out further that the nephro- 
sis in cases of reactions to treatment 
with sulfonamide compounds is probably 
a form of anaphylactic renal reaction. 
The author concluded by stating that the 
identity of the lesions with those pro- 
duced in a few human subjects and 
many animals by known species of for- 
eign proteins, the knowledge that the 
sulfonamide compounds may convert 
homologous proteins into allergens and 
the fact that characteristic clinical syn- 
dromes follow the administration of the 
drugs constitute sufficient evidence to 
justify the concept of the anaphylactic 
nature of the lesions described. 

According to Kent and Diefendorf, 167 
the untoward reactions resulting from 
the administration of sulfonamides are 
divided into : ( 1 ) Direct toxic effects, 
such as vomiting ; (2) mechanical effects 
due to precipitation of. the drug or its 
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acetyl derivative in the urinary passages ; 
(3) allergic reactions, such as drug fever 
and dermatitis. These workers studied 
472 patients who received sulfathiazole 
and of this group 110 showed some form 
of reaction to the drug with approxi- 
mately one half of this subgroup exhib- 
iting allergic reactions. Regarding the 
percentage of patients developing drug 
fever on any one day during treatment, 
the authors point out that the curve rises 
to a peak of ( >,<) per cent on the ninth 
day and thereafter drops abruptly. In 
other words, if drug fever does not de- 
velop within the first nine days of ther- 
apy, the chances of its developing on the 
same administration diminishes rapidly. 
Of 103 patients receiving sulfathiazole 
twice, twenty-two patients exhibited sen- 
sitivity reactions. Of this number, drug 
fever occurred within the first two days 
of ro, administration in all of the patients 
who had fever on the first course. Of 
the patients who reacted to the second 
administration but not the first, none 
developed a reaction before nine days 
had elapsed from the time the first course 
was started. It was further pointed out 
that the appearance of sensitivity re- 
actions on the second course is not 
related to the total time the drug is 
administered or to the absolute duration 
of interval between courses. Sensitivity 
reactions may follow an initial course 
which may he as short as two or three 
days. The authors believed that the 
short time between beginning of re- 
administration and the appearance of 
drug fever is evidence* that an allergic 
state was present at the time the second 
course was started. Also, that an inter- 
val between courses serves to demon- 
strate that an initial administration has 
sensitized an individual to subsequent 
courses of the drug. 

Two cases of acute diffuse hepatic 
necrosis resulting from sulfadiazine ther- 
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apy were reported by Herbut and Scari- 
caciottoli . 168 They pointed out that, 
although focal hepatic necrosis may re- 
sult from direct clinical action on the 
liver cells, diffuse hepatic necrosis may 
be the result of inherent or acquired 
hypersensitivity of the drug. 

Muller 169 discusses seven cases of 
polyneuritis following sulfonamide treat- 
ment. He points out that in general an 
allergic reaction seems to be responsible 
for the development of polyneuritis, al- 
though in some cases it may result from 
purely toxic damage to the nerve tissues. 
It was suggested that previous damage 
to the nervous system, acholia and thia- 
min deficiency, may be predisposing fac- 
tors rendering the patient susceptible to 
polyneuritis. To prevent the occurrence 
of polyneuritis, the authors advised that 
sulfonamide therapy be practiced for as 
short periods of time as possible and to 
avoid intermittent administration of the 
drug. Furthermore, if a patient should 
develop polyneuritis as a result of sul- 
fonamide therapy, then the patient should 
never be treated with a sulfonamide drug 
subsequently. 

As a result of wide experience while 
in military service in North Africa and 
Italy, Peterkin 170 is of the opinion that 
the local application of sulfonamides is 
contraindicated in skin diseases. He 
qualifies this statement by indicating 
that if the drugs are used with certain 
precautions there is but little risk in- 
volved. According to this author, of the 
various sulfonamide drugs employed, 
sulfanilamide seemed the most apt to 
cause reactions, especially if used in the 
form of powder, whereas sulfadiazine 
appeared to be the safest drug. The 
whole group seemed less likely to cause 
reactions if applied in the form of a thick 
paste or a water miscible cream. 

Renal complications continue to be 
reported in sulfonamide therapy, in spite 
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of the use of improved forms of the drug. 
Prien 171 reports two cases of sulfathia- 
zole anuria and uremia in which only 
focal tubular degeneration was observed 
microscopically. There was no evidence 
to indicate mechanical damage from drug 
crystals or concretions and he suggested 
a primary chemotoxic cause for the focal 
lesions in the kidneys. He considers 
a low urinary output as the most impor- 
tant factor in the causation of kidney 
complications. 

Jepson and Whitby, 172 in discussing 
sulfadiazine dysuria, also stressed the 
importance of urinary volume. However, 
they also considered urinary pH of im- 
portance, in that they rarely encountered 
untoward reactions if the urine was 
maintained at pH 6.5 or over. Prophy- 
laxis depends, therefore, on control of 
urinary output and urinary pH which 
can be realized by adequate fluid intake 
and routine use of alkalis. 

Among the various forms of sulfona- 
mide drugs, microcrystalline prepara- 
tions continue to prove effective in cer- 
tain disease conditions. Frequently the 
need arises, particularly in the treat- 
ment of children, for administration of 
sulfonamides orally in a liquid form. It 
is not possible to obtain solutions of 
the more effective compounds, such as 
ordinary sulfadiazine, because of their 
low solubility in water and suspensions, 
which materials tend to settle out rap- 
idly. In addition, in contrast, micro- 
crystalline preparations of sulfadiazine 
and sulfathiazole remain suspended for 
weeks, or even longer, and then appear 
capable of providing the required fluid 
dosage form. According to Reinhold, 
Phillips, and Flippin, 173 microcrystal- 
line sulfadiazine is, in addition, ab- 
sorbed more rapidly than ordinary sulfa- 
diazine from the gastrointestinal tract. 

Microcrystalline sulfonamides 
have been employed locally. Ornston 174 


pointed out that microcrystals of sulfa, 
thi azole in operative wmmds resulted 
in less damage and tissue reactions and 
tended to accelerate healing. No foreign 
body reactions were observed, according 
to this worker. Pierce and his asso- 
ciates 1 7 r> describe experiments which re- 
vealed that sulfathiazole introduced in 
the form of microcrystals was more rap- 
idly absorbed from the peritoneal cavity 
than was crystalline sulfathiazole. 

During the past year, more reports 
appeared concerning the use of sulfa- 
merazine in a variety of infections. 
Volini, Engbring, and Schorsch 176 used 
the drug in 200 patients suffering with 
pneumonia. They found that sulfamera- 
zine was more rapidly and more com- 
pletely absorbed from the gastrointestinal 
tract and more slowly excreted by the 
kidneys than sulfadiazine. Therapeutic 
blood concentrations of the drug were 
maintained on smaller doses less fre- 
quently administered. Furthermore, the 
toxic reactions were fewer than with 
sulfadiazine, probably as a result of the 
smaller total amounts of the drug re- 
quired. It was considered by these 
workers that sulfamerazine offers defi- 
nite advantages over sulfadiazine and 
possesses equal therapeutic effectiveness. 
Genecin, Ausrian, and Nelson 177 report 
a group of 256 cases of pneumococcic 
pneumonia treated with sulfamerazine 
with a mortality rate of only 5.4 per cent. 

Reinhold and associates 178 reported 
on a study evaluating the response of 
patients suffering with meningococcic 
meningitis. This study was undertaken 
to evaluate the response of patients suf- 
fering with meningococcic meningitis to 
treatment with sulfamerazine, with par- 
ticular reference to the concentration of 
this drug in body fluids. The results 
make it possible to define more clearly 
the advantages of high as compared with 
low concentrations of sulfamerazine in 
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body fluids in the treatment of this dis- 
ease. The concentration of sulfamerazine 
in cerebrospinal fluid of patients with 
meningococcic meningitis was found to 
be approximately 80 per cent of that of 
an ultrafiltrate of plasma. The authors 
believe this close relationship shows that 
factors determining the ultrafiltrability 
of sulfamerazine in serutn are also 
predominantly those that govern concen- 
tration in the cerebrospinal fluid. For 
each milligram of increase in plasma sul- 
famerazine concentration, the average 
patient response was found to be short- 
ened by one day. These results suggest 
that the dosage commonly used is subop- 
timal and that further trials with thera- 
peutic concentrations in blood serum 
above 20 mg. per 100 cc. are needed. Fur- 
thermore, certain toxic manifestations 
(drug fever) of sulfamerazine appear to 
be more frequent at higher concentra- 
tions of drug in plasma. Others (rash, 
hematuria) showed no such relationship. 
The incidence of toxic manifestations in- 
creased appreciably after one week of 
treatment, reaching a maximum about 
ten days after treatment was started. 

Coggeshall, Martin, and Bates 170 
pointed out that sulfadiazine is of no 
value in preventing relapses in the strain 
of Plasmodium vivax naturally acquired 
in the Southwest Pacific area and de- 
serves no place in the therapy of this 
type of malaria. This report comes at a 
time when interest in malaria has been 
stimulated in this country by the high 
incidence of relapsing malaria, espe- 
cially P, vivax in troops returning from 
service in endemic malaria areas. 

Corper and Cohn 180 discussed the use 
of sulfones and sulfonamides in the treat- 
ment of tuberculosis. These workers 
stressed the point that the beneficial 
effect from these compounds is attribu- 
table to their toxicity — namely, anoxia 
and anoxemia. In view of the greater 


sensitivity of the human being to these 
effects and the fact that such a mech- 
anism appears to explain the favorable 
results noted in experimental tubercu- 
losis, it would not seem warranted to 
continue human experimentation with 
these drugs at present, particularly in 
the tuberculous individual. Further- 
more, all of the necessary information 
for proper evaluation can be obtained 
from careful animal experimentation. 

Not infrequently it is important that 
we know whether a patient has been 
receiving a sulfonamide drug or not. 
This information is of particular value 
in cases of suspected sulfonamide tox- 
icity, such as drug fever. LaRosa 181 
has described a rapid and simplified test 
for estimation of sulfonamides. By the 
use of test paper containing Ehrlich’s 
reagent with a sufficient quantity ot 
oxalic acid to give a pH of 2.5 when 
wet with serum or other biological 
fluids, the level of sulfonamides can be 
estimated directly in plasma, serum, and 
other clear body fluids without the addi- 
tion of precipitating or acidifying agents. 
The orange color produced is evaluated 
by comparison with an appropriate color 
chart, or with colors produced simul- 
taneously from solutions of known con- 
centration. The test paper can be pre- 
pared from a good grade of white ab- 
sorbent paper. 
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Radioactive Phosphorus 

With the end of World War II, it is 
likely that radioactive materials of var- 
ious sorts will find useful places as ther- 
apeutic and diagnostic agents. Of these 
substances to date, radioactive phospho- 
rus has been the most widely used 
and useful. 

Warren 1 reported recently on the 
therapeutic use of radioactive phospho- 
rus in eighty-one cases, and referred to 


other series that have been reported. 
Various methods are used to produce 
radioactive phosphorus and various de- 
grees of radioactivity are possible in the 
product produced by different methods. 
Essentially, radioactive phosphorus is 
produced by bombardment by the cyclo- 
tron ; the difference in the position and the 
type of phosphorus used accounts for a 
difference in the activity in the products 
produced. Only a portion of the phos- 
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phorus in the material exposed becomes 
radioactive. Radioactive phosphorus has 
a half life of 14.3 days with a steady rate 
of decay. The material can be treated 
chemically and is usually converted to 
dibasic sodium phosphate, which does 
not alter the radioactivity. P 32 , or 
radioactive phosphorus, is finally con- 
verted to sulfur by the loss of its elec- 
tron as beta radiation. The half life of 
14.3 days permits manipulation and ad- 
ministration of radioactive phosphorus 
before excessive loss of radioactivity and 
yet continues radioactivity only long 
enough to be therapeutically effective 
and not long enough, under careful con- 
trol, to produce serious radiation damage. 

Warren reported the use of P 32 in 
three forms, as dibasic sodium phos- 
phate, magnesium ammonium phosphate, 
and phosphoric acid. Two routes of 
administration were used in Warren’s 
cases, intravenously, with the dose of 
P 32 being dissolved in 300 cc. normal 
salt solution and 5 per cent glucose. 
When given orally, it was dissolved in 
orange juice. It was noted that in the 
oral administration, 20 to 30 per cent of 
the dose was lost due to precipitation as 
insoluble phosphates in the gastrointes- 
tinal tract. The intravenous route was 
preferred. The selection of the eighty- 
one cases included diseases known to be 
highly radiosensitive, some of which had 
become resistant to roentgen radiation. 
The eighty-one cases included chronic 
myelogenous leukemia, subacute myelog- 
enous leukemia, acute myelogenous leu- 
kemia, chronic lymphatic leukemia, sub- 
acute lymphatic leukemia, acute lymphatic 
leukemia, monocytic leukemia, acute 
leukemia, unclassified, lymphosarcoma, 
plasma cell leukemia, plasmacytoma, 
Hodgkin’s disease, polycythemia vera, 
and blood dyscrasia, unclassified. 

Dosage in the cases reported varied 
between 600 microcurie to over 4000 


microcurie. No harm seemed to have 
occurred as a result of the doses admin- 
istered. Attention was called to the fact 
that if there is extreme leukemic infiltra- 
tion of the marrow, radiation will change 
a leukemic marrow to aplastic marrow. 
For this reason, sternal marrow study 
is advocated. It was further found that 
internal radiation therapy from P 32 may 
give further temporary relief to roentgen- 
fast cases. Radiation sickness was rarely 
encountered. About one third of these 
cases, which had initially extremely poor 
prognosis, showed temporary improve- 
ment. 

Polycythemia vera responds almost 
specifically or at least more specifically 
than to any other form of therapy. Hall 
et al. 2 reported twelve cases of poly- 
cythemia and mentioned that forty-five 
cases have been adequately recorded in 
the literature where radioactive phospho- 
rus has been used. The dosage of P 32 
used in these twelve cases varied from 
15 to 2 millicurie given in from one to 
three injections. They cite that the ease 
of administration, lack of sickness or 
toxic symptoms and the effective deliv- 
ery of radiation to the marrow cells 
makes radioactive phosphorus a thera- 
peutical choice in polycythemia. 

Salicylates, Mode of Administration, 
Dosage, Toxicity 

Physiologic effects of salicylates have 
an abiding interest to most practitioners. 
Other than the almost specific effect 
commonly observed in rheumatic fever, 
they are used widely for their analgesic 
and antipyretic effects. Within the past 
few years, new conceptions have arisen 
regarding this drug. 

The effective dose in rheumatic fever 
was brought to attention by Coburn 
and others (1943) and has been pre- 
viously discussed in this column. The 
effect of salicylates upon the prothrom- 
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TABLE I 

Results of Therapy 



roentgen-ray 

Number of 

Number 

Per cent 

Type 

therapy 

cases 

helped 

helped 

Chronic myelogenous leukemia 

— 

9 

5 

56 


+ 

10 

4 

40 

Subacute myelogenous leukemia - • 

— 

2 

2 

100 


+ 

0 

0 

0 

Acute myelogenous leukemia 


8 

0 

0 


+ 

1 

0 

0 

Chronic lymphatic leukemia 

— 

3 

1 

33 


+ 

5 

4 

80 

Subacute lymphatic leukemia 

— 

2 

0 

0 


+ 

2 

1 

50 

Acute lymphatic leukemia 

— 

8 

1 

13 


+ 

4 

2 

50 

Monocytic leukemia 

— 

4 

1 

25 


+ 

0 

0 

0 

Acute leukemia, unclassified 

— 

8 

0 

0 


+ 

0 

0 

0 

Lymphosarcoma 


2 

0 

0 


+ 

2 

0 

0 

Plasma cell leukemia 

— 

0 

0 

0 

* 

+ 

1 

0 

0 

Plasmacytoma . - 

— 

0 

0 

0 


+ 

3 

2 

67 

Hodgkin’s disease 

— 

0 

0 

0 


+ 

3 

1 

33 

Polycythemia vera * 

— 

3* 

2 

67 

Blood dyscrasia, unclassified 



•• 

•• 

•• 

Total 

•• 

81 

27 

33 


bin time has also been previously dis- 
cussed and was brought to attention 
effectively by Link and his associates 
(1943). It has been the experience of 
several observers that there was no ap- 
preciably greater benefit from intrave- 
nous administration of salicylates. Re- 
actions with this drug have been more 
common than previously reported. It 
seems quite likely that large doses by 
mouth have adequate beneficial effect 
(60 to 120 grains per diem) and less 
toxic reaction than similar dosages given 
intravenously. 

Butt et al., 3 running control experi- 
ments in a group of Navy personnel, 


helped to clarify some of the rather 
vague impressions existing regarding 
salicylate therapy. Daily doses of 3.2 
gm. ( 50 grains) did not affect the pro- 
thrombin time. However, when the dos- 
age reached 10 gm. (150 grains), there 
was an appreciable increase in the pro- 
thrombin time of a reasonable percent- 
age. Sodium bicarbonate did not alter 
the effect upon the prothrombin time. 
The salicylate blood level determined 
upon serum was found to be between 
30 and 50 mg. per 100 cc. during the 
period of dosage of 10 gm. (150 grains) 
daily. No hemorrhagic manifestations 
were noted at that time. The effect on 
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the hepatic parenchyma was discussed 
and it was concluded that with the avail- 
able liver function studies, little, if any, 
harmful effect could be detected; how- 
ever, it is known that the salicyl radical 
is not altered in the liver. 

The sedimentation rates in patients 
with recurrent attacks of rheumatic fever 
do not respond to salicylate therapy with 
any degree of uniformity. No consistent 
change in the urine was observed and 
there was no albuminuria noted. 

Taran and Jacobs 4 reported excellent 
results with massive doses of salicylates. 
They noted distinctly more effective re- 
sults with larger doses in children. They 
found that the oral route was as satis- 
factory and effective as the intravenous 
route. Their dosage was calculated on 
the basis of 0.1 gm. (1 y 2 grains) sodium 
salicylate per poitnd-of body weight by 
mouth daily and, at times, whatever in- 
crease was necessary to raise the blood 
plasma salicylate to between 300 to 450 
gammas per cc. There were no hemor- 
rhages or hemorrhagic manifestations 
observed. All patients suffered from 
severe tinnitus, some vomited and had 
disturbed appetites. These complications 
did not interrupt therapy in any instance. 

Manifestations of salicylism, as re- 
ported by Caravati and Whims, 5 oc- 
curred in the following order: Tinnitus, 
dizziness, nausea and vomiting, fever, 
hyperpnea, and cephalopathy. They sug- 
gest that the major effects, those on the 
respiratory system, vasomotor system, 
and gastrointestinal tract are due to the 
salicyl radical in the higher centers, the 
action being similar to that of ketone 
bodies. Mental changes, such as excita- 
tion, dulness, lethargy, confusion, delir- 
ium, restlessness, incoherent speech, 
mania or hallucinations, can occur. All 
of the above effects are probably due to 
prolonged massive dosage. When the 
blood level of salicylism is maintained 


for prolonged periods above 360 gammas 
per cc., the authors advocate a reserving 
administration of alkali for the treatment 
of toxicity salicylism rather than its con- 
comitant administration with salicylates. 
They outline the treatment for salicylism 
which includes the following : ( 1 ) With- 
drawal of salicylates; (2) large doses 
of bicarbonate of soda; (3) adequate 
fluids, ^ parenterally, if necessary; (4) 
cooling measures when fever is exces- 
sive; (5) adequate caloric intake; (6) 
caffeine or ephedrine to combat central 
depression. 

This discussion does not include the 
occasional anaphylactic reaction which 
can occur from a single aspirin tablet as 
well as from massive salicylate therapy. 

Benadryl 

Benadryl is a newly synthesized anti- 
histamine drug produced by Parke, Davis 
& Company. Members of the staff at 
Mayo Clinic 6-11 reported studies of the 
drug in November, 1945. The chemical 
name is beta dimethylaminoethyl benzhy- 
dryl ether hydrochloride. In its physical 
properties, benadryl is a white crystalline 
powder, soluble in alcohol and water. 
It is much more active than aminophyl- 
line in relieving bronchial constriction 
caused by histamine shock in animals 
and many more times effective than 
papaverine in antagonizing histamine 
effects upon the gastrointestinal tract. 
The most important observation seems 
to be its property to neutralize histamine 
effect in the system. 

Benadryl’s toxic effects were studied in 
animals and have been reported as fol- 
lows : Lethal doses show excitement, con- 
vulsions, respiratory failure, and death. 
Toxic sublethal doses produce ataxia 
and excitement. No changes in animals 
were noted in the blood counts or non- 
protein nitrogen levels. 
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McElin and Horton, 6 administering 
the drug by oral, intramuscular, and 
intravenous routes, demonstrated hista- 
mine action of the following types: (1) 
Decrease in the cutaneous vasodilating 
action of histamine ; (2) alleviation of 
nasal congestion caused by histamine; 
(3) decrease in gastric adds and the 
volume of gastric secretion provoked by 
the administration of histamine; (4) 
depression of the wheal and flare re- 
sponse in a case of hypersensitiveness 
to cold. 

The report of their treatment of pa- 
tients includes eighty-one cases. Most 
of these were various allergic conditions, 
such as asthma, hay fever, urticaria, 
Meniere’s syndrome, or painful condi- 
tions, possibly or probably due to hista- 
mine effect. Of these, excellent results 
were obtained in hay fever, urticaria 
and angioneurotic edema, tension, and 
headache, with vasodilating features. 
Relatively poor effects were found in 
asthma, well-established Meniere’s dis- 
ease, migraine, and various painful con- 
ditions throughout the body. 

Benadryl can be administered orally, 
intramuscularly, or intravenously. Orally, 
the dosage varies from 50 to 500 mg. 
per day; intramuscularly. 20 mg. per 
injection; intravenously, 10 to 120 mg. 
by continuous intravenous drip within 
ten minutes. The dilution for intravenous 
administration used by the authors was 
60 mg. of benadryl per 100 cc. of normal 
saline solution. 

McElin and Horton report excellent 
results in treating the urticaria and 
edema associated with sensitivity to the 
administration of penicillin and bar- 
biturates. 

The writer has had one failure in 
eleven cases of urticaria and this case 
was, in all likelihood, a reaction to sulfa- 
nilamide administration. The dose of 
benadryl did not exceed 300 mg. in 


forty-eight hours and, therefore, may 
have been inadequate dosage. 

In addition to the use in urticaria, it 
has been successfully used in two cases 
of allergic eczema and a case of urticaria 
without skin lesions or changes thought 
to be psychogenic in origin. One case of 
migraine was relieved in that customary 
duration of attacks were shortened by 
two days. The nausea and vomiting 
were eliminated after a trial for two 
months, in which there were six attacks 
treated. The drug was lacking during 
one attack and this attack persisted for 
the usual three-day duration. 

The side effects, while not of a serious 
nature, consisted of sleepiness, dizziness, 
mental sluggishness, dry mouth, tinnitus, 
and nausea. In certain instances where 
the hives or urticaria were minimal, 
the patient preferred to suffer the in- 
convenience rather than feel the effects 
of benadryl. However, the drug provided 
phenomenal and distinct relief to nearly 
every acute or chronic case of urticaria 
with severe symptoms and promises to 
be a potent factor in the relief of urti- 
caria and hay fever. Because of its mode 
of action, there are implications that it 
will be considered in the relief of gastric 
ulcer, gastrointestinal spasm, and cer- 
tain forms of edema and possibly other 
sensitivity states. 

Red Blood Cell Derivatives in 
Protein Replacement 

In the work of Strumia et al., 12 in the 
preparation of modified globin from hu- 
man erythrocytes, it was found and con- 
clusively proven that this substance could 
replace the colloidal osmotic properties 
of plasma in administration to human 
subject. Therefore its value in shock, 
hemorrhage and hypoproteinemic states, 
restoring with marked effectiveness the 
oncotic pressure, maintaining and re- 
storing the lost blood volume. The ques- 
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tion remained, after the original report 
of the above authors, as to its ability to 
act as a substitute in a nutritional way 
for body proteins. Miller et al. 13 re- 
ported interesting experimental work 
bearing on this subject. A breakdown 
of hemoglobin indicates a basic protein, 
having a low content of essential amino 
acids, isoleucine and methionine, with a 
pigment radical and iron. Globin forms 
96 per cent of the hemoglobin of the red 
cell, the remainder being iron attached 
to a pigment material, protoporphyrin. 
The method used by Miller et al. con- 
sisted of preparing hypoproteinemic dogs 
by fasting and low protein diets. These 
dogs were injected with laked red blood 
cells. The result indicated that no new 
plasma proteins are formed. However, 
nitrogen balance was maintained even in 
the face of high protein excretion in 
the urine. 

In order to effectively replenish the 
protein pool, amino acids have to be 
drawn from body reserve to form cell 
or plasma protein. When the laked cells 
are injected, nitrogen is excreted in the 
urine in increased amounts, whereas, if 
plasma protein is injected intraperito- 
neally, the nitrogen excretion of the 
urine is not increased and the circulat- 
ing plasma proteins are elevated. 

Double depletion of animals estab- 
lished with frequent bleedings, in addi- 
tion to the low protein diet, behaved 
differently when hemoglobin was in- 
jected intraperitoneally. These animals 
produced new plasma protein and new 
hemoglobin. In this instance, laked red 
blood cell hemoglobin is completely used. 
Digests of hemoglobin, given by vein, 
were proven to maintain nitrogen bal- 
ance. When doubly depleted dogs were 
given large amounts of washed red cells 
intraperitoneally, plasma proteins were 
produced. 


Thus it would appear that where an 
anemia or need for hemoglobin exists, 
as well as depleted plasma proteins, 
there is a greater synthesis in use of 
hemoglobin from red blood cells admin- 
istered intraperitoneally, or by vein. This 
is a sound and significant addition to the 
mode of the effectiveness of globin. 
Globin, unlike the digest of laked cells, 
is a purer protein, and does not cause 
the reaction sometimes incurred by in- 
jection of whole red cells, or digests 
of red cells. 

It is quite likely from this and other 
observations that globin, under certain 
circumstances, can, in addition to its 
other properties, ( 1 ) maintain normal 
nitrogen balance; (2) in anemic and 
hypoproteinemic states, possibly aid in 
regeneration of the body protein. 

Morphine Supplemented by 
Dextroamphetamine 

Analgesia, produced by morphine, sup- 
plemented with dextroamphetamine, was 
studied by Ivy et al. 14 The analgesic 
effect was studied by pain threshold and 
records were made of blood pressure, 
pulse rate, choice reaction time and 
flicker fusion frequency before and at 
thirty-minute intervals for two and one- 
half hours on twenty-one subjects. There 
was a significant rise in the pain thresh- 
old when dextroamphetamine was ad- 
ministered with morphine as compared 
to morphine administered alone. The 
dose of the morphine sulfate adminis- 
tered alone was 16 mg. When combined 
with dextroamphetamine, the dosage was 
morphine sulfate, 16 mg., and dextro- 
amphetamine, 20 mg. The administra- 
tion was by subcutaneous injection. This 
combination of drugs gave a definite 
increase in the overall elevation of pain 
threshold and a delay in reactions to 
the depressing effect of morphine, as 
compared to morphine given alone. This 
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did not occur in all subjects and in 
certain instances, in both morphine alone 
and morphine and dextroamphetamine, 
there was a lowering of the pain thresh- 
old. However, percentagewise, as stated 
above, morphine and dextroamphetamine 
were superior to morphine alone in rais- 
ing the pain threshold. 

When dextroamphetamine was com- 
bined with morphine, there was definite 
rise in systolic and diastolic blood pres- 
sure. The pulse rate with morphine 
alone was reduced, whereas with mor- 
phine and dextroamphetamine, it was 
increased. There was less depression in 
the combination than with morphine 
alone. Nausea and vomiting occurred 
less frequently with the combination and, 
when it did occur, was delayed in its 
appearance as compared to time of inci- 
dence to the administration of morphine 
alone. The elevation of the pulse rate 
and the rise in blood pressure produced 
by morphine and dextroamphetamine 
make the combination inadvisable in 
certain patients with hypertension and 
possibly those with delirium. 

Adrenalin in Treatment of 

Autonomous Anxiety States 

Treatment of persistent anxiety states 
by means of adrenalin has been proposed 
after successful trial by Cameron. Where 
anxiety states developed following severe 
and persistent mental trauma, such as 
exposure to trying situations, and work- 
ing at high tension, it was pointed out 
that autonomous mechanisms involving 
the sympathetic nervous system led to 
its development. Having so reasoned, it 
was logically proposed that desensitiza- 
tion by some agent capable of providing 
a similar trauma, in objective fashion, 
could build up resistance in the human 
mechanism, thereby breaking the auton- 
omous mechanism of an anxiety state. 
This was attempted with repeated in- 


jections of adrenalin, using both intra- 
muscular and intravenous administra- 
tion in the original cases. 

An intravenous method was developed 
to overcome objections to the intramus- 
cular method, such as pain, occasional 
rapid absorption and a persistent state 
of tension. The intravenous method con- 
sisted of establishing a continuous intra- 
venous flow of normal saline, with a 
three-way stop-cock immediately behind 
the needle for the administration of 
adrenalin. A resting period of thirty 
•minutes precedes the injection, during 
which time pulse rate and blood pres- 
sures are recorded. Adrenalin is then 
administered each ten minutes for four 
injections. The reaction to the injection 
consisted of pallor, tremor, changes in 
the pulse and respiration, and the subjec- 
tive feeling of the patient. The initial 
dose is 0.01 mg. As the reaction dimin- 
ishes, the dose is gradually raised. The 
bulk of the injection, however, is main- 
tained at a volume of 1 cc. and the speed 
of injection is maintained at one second. 

Patients were treated three times 
weekly, but it is possible to administer 
treatment daily. A sixfold increase was 
the largest obtained in thirty days, with 
a treatment given three times weekly; 
this is the usual method followed. The 
signs of increased tolerance is best deter- 
mined by lessening of the pallor, tremor 
and dyspnea following the injection, in- 
cluding the patient’s statement that the 
injection seems milder. 

Cameron 15 states that only in patients 
where the anxiety state has become 
autonomous is .this treatment favorable. 
Those with obsessive thinking do not 
respond well, as the failures may be 
attributed to a continuing etiologic sit- 
uation. Nineteen cases were reported 
with completed treatment. Of thirteen 
patients treated for more than thirty 
days, nine were reported with good 
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results and four were reported with 
transitory or no improvement. The re- 
sults of the injections themselves con- 
sist of tension, anxiety symptoms, pale- 
ness of the skin, tremor, etc. As these 
symptoms disappear, the following hap- 
pens. The face becomes flushed, ex- 
tremities become warmer, and there is a 
feeling of relaxation, sometimes drowsi- 
ness and even sleep. 

This is an interesting and unusual 
treatment for certain anxiety states and, 
if it can be further confirmed by clinical 
trial, will add an extremely useful 
method of treatment heretofore refrac- 
tory to the usual methods. 

Uses and Efficacy of Parenteral 
Liver Extracts 

Since the use of liver in the treatment 
of pernicious anemia has become wide- 
spread, there have been preparations of 
various potencies available. It has not 
always been clear to the average physi- 
cian how the various preparations were 
produced, nor has there been any method 
better than the trial and error method to 
determine which of the available prep- 
arations provided the best therapy. One 
would not wish to detract from the ex- 
cellence of concentrated liver extracts in 
their efficacy in treating Addisonian ane- 
mia. It is probable that no argument 
will arise to refute the fact that concen- 
trated liver extracts contain a valuable 
and potent antianemic principle very effi- 
cient in the treatment of primary per- 
nicious anemia. 

In recent years, there has been a tend- 
ency to return to the use of crude liver 
extracts. The thought behind the use 
of this principle seems to be that these 
preparations contained more of the natu- 
ral constituents of liver; in other words, 
more B complex fractions and possibly 
more protein, which added to the anti- 


anemic principle a good source for these 
often needed materials. 

A welcome comparison of crude and 
concentrated preparations has been re- 
ported by Clark 16 and certain conclu- 
sions are presented which are of value. 
Random samples of liver extracts con- 
forming to U.S.P. standards were tested 
for riboflavin, niacin, pantothenic acid, 
and L. casei factor by microbiologic 
methods. Choline was not included in 
the comparison and it was pointed out 
that thiamine is of negligible content in 
parenteral liver extracts. It is also appar- 
ent that certain stages of the methods of 
preparation are not openly available. The 
data obtained by Clark’s investigation in- 
dicate that crude liver extracts contain 
on the average less riboflavin, niacin, 
pantothenic acid, and L. casei factor 
than do refined concentrated prepara- 
tions. This investigation apparently defi- 
nitely refutes an impression that crude 
liver extract has any distinguishing merit 
in providing B complex factors. 

The difference in the total amount of 
nitrogen made available by the use of 
crude extract, as compared with concen- 
trated extract, would hardly be of nutri- 
tional value as shown in the analytical 
data secured in this investigation. 

One thing is obvious, that there is 
little Justification for the preferred use 
of crude liver extracts in the treatment 
of primary pernicious anemia. It may be 
that other factors, as yet unknown, ac- 
count for the clinical impressions that 
crude liver extract is more efficient in a 
nutritional manner than concentrated 
extracts. It would seem apparent that 
where vitamin B complex is needed, a 
better source is available than crude liver 
extract. The cost of crude liver extract 
may be its only merit in cases where 
only a few units are needed to maintain 
cases of primary pernicious anemia. 
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Where nutritional factors are needed, it 
is probable that present protein 'and 
amino acid hydrolysates are a better 
source. 
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UROLOGY 

Elmer Hess, M.D. 


Anesthesia 

Two new drugs have been developed 
as antispasmodics to be used with or 
without various types of anesthesia to 
produce relaxation. One of these is 
curare. This drug is used at times with 
various anesthesias. When maximum 
relaxation of the patient seems to be 
necessary, the anesthetic must be admin- 
istered at dangerous levels unless a 
relaxing aid is available. Curare, 1 to 3 
cc., is recommended for that purpose. 
It can be used with any general anes- 
thetic and will produce complete relaxa- 
tion without placing the patient in a 
dangerous anesthetic stage. The drug 
may be used in nephrectomies, abdom- 
inal prostatectomies, and other opera- 
tive procedures where a relaxed abdo- 
men is essential. 

Lenahan’s 1 technic is as follows : 
Anesthesia is induced with sodium pen- 
tothal-nitrous oxide-oxygen, 50 per cent, 
or cyclopropane-oxygen. Due to the fact 
that relaxation is so rapid following- 
intravenous administration, curare is not 
given until one or two minutes before 


the peritoneum is opened or maximum 
relaxation is necessary. At that time 
1 or 2 cc. (20 to 40 mg.) are given 
intravenously. Wait about three or five 
minutes and, if necessary, cautiously add 
an additional 1 or 2 cc. (20 or 40 mg.) 

The curare effect persists for about 
thirty minutes. If necessary, the drug 
may be repeated preceding closing of the 
peritoneum; usually half as much will 
suffice at this time. 

If the patient should be more suscep- 
tible than the average and paralysis of 
the diaphragm results, the patient should 
have an open airway maintained, by 
intubation if necessary and, by simple 
manipulation of the bag, oxygenation 
is maintained. Normal breathing is usu- 
ally resumed in three to ten minutes. 

Carll, Deaver, and Phillips, from the 
Naval PTospital at Norfolk, report a 
case in which a patient had been under 
spinal anesthesia for seventy-five min- 
utes ; considerable rigidity was making 
it difficult to replace the intestine in the 
peritoneal cavity and close the wound. 
Intocostrin (curare) was injected, the 
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dose being 60 mg., and within one and 
a half minutes relaxation was produced 
which lasted twenty minutes, allowing 
closure. 

They failed to find any circulatory 
depression and the largest blood pres- 
sure drop was 30 mm. of mercury with 
recovery in about ten minutes. 

In their opinion, and in the opinion 
of others, namely, Cullen, Hudson, and 
Cole, by substituting curare for spinal 
anesthesia and using cyclopropane, re- 
laxation is as good as in spinal anesthe- 
sia and one avoids the fall in blood pres- 
sure, eliminates the headache, nausea, 
and vomiting, and other untoward signs 
and complications of spinal anesthesia. 

Another relaxing agent that has been 
developed in the last year to take the 
place of depropanex is AP-43. AP-43 
has been synthetized by the Abbott Lab- 
oratories, North Chicago, Illinois. It may 
be given by mouth, intramuscularly, or 
intravenously, the dose varying from 50 
to 150 mg. Usually one of the barbitu- 
rates is used with the drug. It is effec- 
tive in relieving pain from ureteral 
catheterization and retrograde pyelog- 
raphy ; it aids in the passage of ureteral 
calculi, and it has been used successfully 
in the treatment of severe bladder spasm. 
The trade name, “amethone," has been 
tentatively accepted for AP-43. 2 

In the author’s clinic, pentothal so- 
dium is the anesthesia of choice. It has 
been used in all types of major urolog- 
ical surgery and its effects have been so 
satisfactory that we seldom use any 
other types of anesthesias. The secret 
is to combine pentothal sodium with 
preliminary medication, morphine and 
atropine, and to keep the patient in 
the early stage of the second degree of 
anesthesia. Curare may be used if nec- 
essary for relaxation in the difficult part 
of the surgical operation. Pentothal so- 
dium has the advantage that it is not 


explosive and that it has no serious post- 
anesthetic complications. As a matter of 
fact, it has been our experience that the 
very badly decompensated cardiac pa- 
tient will leave the operating room with 
better cardiovascular tone than prior to 
operation. This anesthetic is particularly 
valuable in operations where any form 
of electrosurgical apparatus is being 
employed. 

With spinal anesthesia, a vasopressor 
agent is usually administered beforehand. 
If ephedrine is used, it may cause tachy- 
cardia, nervousness, and occasionally 
extrasystoles. Another effective combina- 
tion used by Melville is ephedrine and 
pitressin : ephedrine, 0.05 gm. (% grain) 
and pitressin, 5 units. He gives the 
patient half this dose. If the blood pres- 
sure then drops, an intravenous dose of 
0.19 cc. (3 minims) of the mixture 
usually effectively elevates the blood 
pressure. Neosynephrin in a 1 per cent 
solution may also be used. The dose is 
Vi t° Yz cc. intramuscularly, or if there 
is a severe drop in the blood pressure, 
0.12 or 0.19 cc. (2 or 3 minims), intra- 
venously, is effective. If used intrave- 
nously, the effect is short and may be 
sustained by the same dose given intra- 
muscularly. An effective method is to 
mix 1% cc. of a 1 per cent solution of 
neosynephrin in 1 liter of 5 per cent 
glucose in distilled water. An intra- 
venous drip at the rate of 30 to 40 drops 
a minute is used. This will sustain a 
steady level of blood pressure during 
the operation. The flow can be easily 
regulated if the pressure drops or re- 
turns to normal. The intravenous flow 
may be maintained after the patient is 
returned to the ward for a period of 
from four to six hours. This will main- 
tain a level blood pressure until the 
effects of the spinal anesthetic have 
worn off. 3 
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Anuria 

Anuria resulting from pathological 
changes which interfere with renal se- 
cretion is not likely to be confused with 
that due to obstruction. 

Etiological Classification of Anuria 
Table I 

I. Obstruction: 

Postrenal : 

A. Calculus: 

1. In both kidneys. 

2. In solitary kidney. 

3. In only functioning kidney. 

4. In both ureters. 

5. In bladder. 

6. In urethra. 

B. Ureteral stricture, including post- 
irradiation type. 

C. Urethral stricture. 

D. Block by sulfonamide concretions. 

E. Occlusion by carcinoma of prostate, 
bladder, uterus, rectum, etc. 

F. Extrinsic pressure by abdominal neo- 
plasm, ovarian cyst, etc. 

G. Surgical injury to ureter or bladder ; 
ligation of ureter. 

H. Infarct, thrombus, or embolus of 
main renal vessels. 

II. Parenchymal pathologic changes interfer- 
ing with secretion: 

Renal ; 

A. Infectious or inflammatory nephritis ; 
acute pyelonephritis ; glomerular 
nephritis, etc. 

B. Degenerative or toxic nephroses 
(Pb, Bi, As and Hg poisoning). 

C. Severe trauma to kidney, including 
x-ray. 

D. Renal changes in eclampsia. 

E. Renal changes due to incompatible 
blood transfusions, burns, certain 
fevers, hyperpyrexia therapy, etc. 

Table II 

I. Changes outside urinary system: 

Prerenal : 

A. Intestinal obstruction or perforation. 

B. Peritonitis. 

C Endocrine disorders (pituitary, thy- 
roid, adrenal, etc.). 

D. Irradiation sickness. 


E. Pancreatitis; operations on liver, 
biliary tract, intestinal tract, central 
nervous system, and brain. 

F. Low fluid intake. 

G. Loss of body fluids by persistent 
emesis, diarrhea, sweating. 

H. Circulatory failure. 

II. Reflex: 

A. Hysteria. 

B. Surgical trauma: 

1. Operative inter /entions of all 
types. 

2. Instrumentation (passage of 
sounds, ureteral catheters, cystos- 
copy, etc.). 

C. Reflex anuria in healthy upper uri- 
nary tract; opposite tract contains 
calculus. 

III. Any combination of above types. 

The treatment varies due to the type 
of anuria. Careful kidney function tests, 
atraumatic handling of tissue, preven- 
tion of excessive blood loss, maintenance 
of adequate blood pressure, copious ad- 
ministration of fluids, and intravenous 
glucose before, during, and after opera- 
tion is necessary. Glucose, sucrose , or 
dextrose given intravenously along with 
forced fluids is very effective. The glu- 
cose must be given in high concentra- 
tions of from 10 to 50 per cent. In the 
cardiac risk patient, more concentrated 
solutions in smaller volumes are indi- 
cated. When fluids are not tolerated by 
mouth, physiological salt solution is 
administered by hypodermoclysis, 4000 
to 6000 cc. a day, by vein, duodenal, or 
rectal tube. Fluids must be forced for 
weeks after diuresis has been established. 
Drugs and other diuretic agents are of 
questionable help. Potassium nitrate, 
magnesium sulfate, ammonium chlo- 
ride, methenamine, pilocarpine, diu- 
retin, and the mercury preparations, 
although of some use in modifying mod- 
erate degrees of oliguria, are of little 
aid in overcoming total anuria. The 
hydrogen ion concentration of the blood 
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and urine should be kept decidedly alka- 
line; this is accomplished by copious 
administration of sodium bicarbonate 
and glucose by vein and is maintained 
by sodium bicarbonate by mouth. Pelvic 
lavage with various solutions such as 
warm sodium bicarbonate or silver ni- 
trate is a simple, effective method which 
sometimes aids in stimulating renal 
secretion. 

In the obstructive, postrenal type of 
anuria, the ureteral calculus obstructing 
the solitary kidney must be removed. 
One should not hesitate to do nephros- 
tomy, pyelostomy, or ureterostomy if 
the condition of the patient does not 
warrant immediate attack upon the stone. 
Decapsulation for the relief of nephritis 
due to toxic poisoning by heavy metals, 
eclampsia, etc., has fallen into disfavor. 
In cases of unilateral obstruction pre- 
senting reflex anuria on the opposite 
side, removal of the stone must be fol- 
lowed by the various methods of treat- 
ing secretory anuria in order to provide 
relief. The sulfonamides quite frequently 
are the cause of crystals and this should 
be constantly kept in mind during ad- 
ministration for other conditions. 4 

Carcinoma 

The treatment of carcinoma of the 
bladder by radium and x-ray, both 
transurethrally and transvesically, has 
proven to be a very valuable method 
of procedure. 

Wayman and Marting 5 describe a new 
method of interstitial irradiation for blad- 
der tumors. They do careful bimanual 
examination under spinal anesthesia, to- 
gether with a careful cystoscopic study. 
If the tumor can be palpated per rectum 
or vaginam, a transvaginal or perineal 
extravesical approach to the tumor is 
undertaken. If the tumor is above the 
trigone, the bladder is approached supra- 
pubically but is not opened. By means 
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of a balloon in the bladder, which can be 
filled or emptied to assist in mobilization 
of the bladder, adequate exposure of the 
site of the tumor is made possible. What- 
ever the approach, radium needles are 
inserted into the tumor approximately 
1 cm. apart and the strings attached to 
the needles are led out through the 
incision. A urethral catheter is placed 
to drain the bladder in such a fashion 
that the bladder is always partially filled 
to prevent irradiation of the normal blad- 
der. The other tissues are protected by 
vaseline gauze packs inserted at the time 
of the operation. The duration of irradi- 
ation is determined by the size of the 
tumor and the number of milligrams of 
radium used. The total dose is usually 
from 10 to IS threshold erythema doses. 
Removal of the gauze packs and radium 
needles is accomplished without difficult}'. 

Endometriosis 

Endometriosis is usually seen first by 
the gynecologist; however, it is not as 
rare a complication in urology as is 
sometimes thought. There are creeping 
into the literature more and more re- 
ports of endometriosis involving the uri- 
nary bladder, and the urologist must be 
constantly alert to the entity. 

During the past year the author has 
seen two cases of the disease. It is prin- 
cipally characterized by painless hema- 
turia during the menstrual period. ’The 
lesion is easily recognized cystoscopi- 
cally, and the history of bleeding during 
the menstrual cycle is almost diagnostic. 

Kretschmer 6 reports an interesting 
case in which a suprapubic cystotomy 
was done. Following panhysterectomy, 
the patient recovered. 

The unfortunate part about the disease 
is that it is not confined to any par- 
ticular age group. It must be differen- 
tiated from malignant tumors of the 
bladder. This condition must be sus- 
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pected where there is a lesion of dusky 
blue cystic appearance showing what 
appears to be clots under the surface 
of the mucosa, with bleeding during the 
menstrual cycle. It is preferable to take 
a biopsy through the cystoscope for 
examination. It must also be remem- 
bered that carcinoma and endometriosis 
may be present and still be independent 
of each other. 

Endometriosis may also involve the 
ureter. O’Conor and Greenhill 7 stated 
that cystoscopic biopsy of these tumors 
has been reported in only a few instances 
and only on five occasions was the diag- 
nosis satisfactorily made by microscopic 
study. 

The treatment of the disease is re- 
moval of the ovaries or arrest of their 
function by natural or artificial means. 
This usually causes an abrupt ending 
of the disease, but there are some cases 
on record where ovariectomy has not 
arrested the condition. Roentgen irra- 
diation of the ovaries may be followed 
by a cure, although the complete removal 
of the ovary surgically is the treatment 
of choice. In some cases large doses of 
androgen have been helpful in causing 
local tumor regression while awaiting the 
natural menopausal changes which theo- 
retically at least should prove of value. 

Enuresis 

Winsbury- White 8 discusses the sub- 
ject of enuresis from the standpoint of 
treatment, eliminating as causes nerv- 
ous disorders, epilepsy, and mental de- 
ficiencies. Gross lesions of the urinary 
tract affect the condition. There is a 
great deal of work to be done yet con- 
cerning the relationship of inflammatory 
lesions at the bladder neck as causes of 
the condition, although nonspecific infec- 
tions in children and adolescents are 
very common. It is important to ascer- 
tain if day frequency accompanies the 


condition. In young children, the cysto- 
scope gives evidence in great numbers 
of patients of bladder inflammation, 
while in the older children such inflam- 
mations are limited chiefly to the veru- 
montanum. He lays great stress on the 
importance, as a cause, of a tight, pin- 
point meatus and on a tight urethra. 
All of these patients should have excre- 
tory urography to rule out chronic 
changes in the upper urinary tract. Mild 
dilatations above the constricted point 
usually precede obstructive findings and 
these tend to persist after the obstruc- 
tions are corrected. Residual urine is a 
very important observation and the aver- 
age physician does not take cognizance 
of this important fact in young people. 
Another important factor in the study 
of these cases is the fact that uninfected, 
clear urine can be voided even in the 
presence of inflammatory changes. 

The treatment of this condition de- 
mands a full urological investigation, 
and where tight urethras exist they 
should be dilated at least once a month 
for some time. This is not indicated 
where there is no urethral pathology 
present. The treatment should not be 
given during a flareup of frequency or 
any local inflammation or while catar- 
rhal conditions of the respiratory or ali- 
mentary tract exist. 

He divides forty patients with enure- 
sis, whom he has studied, into the fol- 
lowing classifications: 

1. In males due to a small external urethral 
orifice. 

2. In females with a narrow, tight urethra. 

3. Such a condition continuing into adult 
life. 

4. Such a condition commencing in adult 
life. 

5. Where local changes are found in later 
life after the enuresis has stopped. 

6. Enuresis with residual urine present. 

7. Enuresis with various other types of 
pathology in both the lower and upper urinary 
tract 
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Neurogenic Bladder 

The experiences of Army surgeons in 
dealing with partially and completely 
paralyzed bladders as a result of com- 
plete and partial transverse lesions of 
the cord due to injuries and gunshot 
wounds will be of invaluable aid and 
assistance to the civilian physician. Much 
has been learned about the innervation 
of the bladder and the proper method 
of handling these trying cases. One oi 
the most important lessons that has been 
learned is that if suprapubic drainage 
is instituted, the suprapubic tube must 
be placed high in the fundus of the blad- 
der and must emerge from the abdom- 
inal wound well above the symphysis 
pubis. Most of these cases are severely 
infected from either catheter or supra- 
pubic drainage. The suprapubic wound 
heals with great difficulty if the supra- 
pubic tube rides close to the symphysis. 
Great difficulty has been encountered in 
getting some of these low suprapubic fis- 
tulas to heal. The second important 
factor has been the judicious use of the 
various urinary antiseptics to prevent 
urogenital infection in these cord blad- 
ders. The sulfa drugs and penicillin 
have been of great help. Many of these 
cases, when they are on catheter or 
suprapubic drainage, develop calculi in 
the bladder, ureter, and pelves of the 
kidney. Most of the stones formed are 
either of phosphatic or calcium origin. 
It is essential in many of these cases to 
keep the urine as acid as possible and 
to use either aseptic or antiseptic pre- 
cautions to prevent their formation. If 
they form, surgery is indicated with the 
removal of the stone and the proper 
drainage to that portion of the urinary 
tract where the stone has formed. 

Excluding tabes dorsalis, the type of 
bladder that results from true lesions 
of the spinal cord will have three com- 


mon characteristics: (1) Hypertonicity ; 

(2) inability to empty its contents com- 
pletely resulting in residual urine; and 

(3) urinary incontinence. These true 
cord bladders due to injury show a 
hypertonic and hypertrophied detrusor 
muscle, to some degree the bladder is 
trabeculated, residual urine is present, 
and there is generally active urinary 
incontinence. In theory, there is hyper- 
plasia to the portion of the detrusor 
muscle around the vesical neck. It is 
believed that the best way to treat these 
cases is by transurethral resection. 
This technic of transurethral resection 
has been emphasized by Emmett 9 and 
Thompson, of the Mayo Clinic. The 
latter has been doing transurethral re- 
section of the vesical neck in all of these 
cases of partial and complete transverse 
lesions of the cord, with a so-called cord 
bladder resulting. He is thoroughly 
pleased with his results and he recom- 
mends this treatment in these cases. 
Transurethral resection of the vesical 
neck is not indicated perhaps in the cord 
bladder of syphilis and other infectious 
diseases of the cord. 

In discussing urinary control in neu- 
rogenic bladders, VanDuzen 10 does pre- 
sacral neurectomies and when little bene- 
fit is derived from this procedure, he has 
performed gracilis muscle transplants, 
and, as he says, with mediocre results. 
He believes that the uninhibited neuro- 
genic bladder may be relieved by ephed- 
rine sulfate or methyl testosterone, 
and believes that some of these cases are 
improved by presacral nerve resection. 

The so-called automatic bladder is 
discussed by Hanlon. 11 He condemns 
intermittent catheterization and thinks 
that overdistention and overflow incon- 
tinence are to be avoided. He recom- 
mends presacral sympathetcomy. In dis- 
cussing this problem, Lewis says that the 
development of an automatic bladder de- 
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pends upon the number of reflex arcs 
intact and that lesions below the level of 
D-12 divide either the motor or sensory 
or both sides of the reflex arc. He 
believes that cystometric studies are in- 
dicated, not for diagnostic purposes, but 
to complete and augment the neurolog- 
ical survey. 

Others have treated the condition by 
clearing up the infection and training 
the patient to develop an automatic 
bladder by limiting the quantity of fluids 
taken during certain hours and expelling 
the urine with a light pressure to the 
abdomen at regular time periods so that 
the training in the habit of emptying the 
bladder at certain periods, with certain 
quantities of fluid, may be developed. 

The treatment of incrustations of the 
urinary tract, particularly those due to 
alkaline infections, has been greatly im- 
proved in the past few years by con- 
tinuous irrigations with solutions G and 
M. The formula for solution G is : 

Citric acid (monohydrous) 32.3 gm. 

Magn. oxide (anhydrous) 3.8 gm. 


Sod. carb. (anhydrous) 4.4 gm. 

Distilled water ad 1000.0 gm. 


Solution M is made by substituting 
malic acid for the citric acid. 

These solutions are definitely bacteri- 
cidal against strains of B. coli, B. pro- 
teuSj B. morganii, and Strept. jaecalis. 

There are several types of cases where 
an incrusted cystitis develops and these 
are very difficult to cure. Quite fre- 
quently, an incrusted cystitis results from 
late radium ulcerations of the bladder 
following the treatment of carcinoma of 
the bladder. The method of administer- 
ing solution G or M in a situation of 
this kind is to take an indwelling three- 
way Foley- Alcock catheter and admin- 
ister the solution by means of a Murphy 
drip at a rate of from 40 to 60 drops per 
minute. Continuous drainage is thus 
accomplished along with tidal drainage 


and periodical distention of the bladder 
with solution G. The patient’s fluid in- 
take should be held at a level of about 
3000 cc. during the twenty-four-hour 
period that solution G is being used. 

The investigations of Herger and 
Sauer 12 show that solution G is defi- 
nitely useful in dissolving certain types 
of stones in the bladder without any 
ill effects to the patient. Their most 
impressive results were in those patients 
with incrusted alkaline cystitis and in- 
crusted radium necrosis. The majority 
of their patients were virtually cured in 
a treatment lasting from two to four 
weeks. In some cases it has been found 
necessary to repeat the treatment. In 
surgical removal of stones from badly 
infected kidneys, nephrostomy should be 
done routinely in order to facilitate post- 
operative irrigation treatment with solu- 
tion G. 

In the writer’s experience, this has 
proven to be a very efficacious manner 
in which to clear up infections in the 
pelvis of the kidney and to eliminate 
sandy concretions that may form after 
the stone has been removed. 

Lins, 18 a native of Brazil, was inter- 
ested in a treatment which the Indians 
of the Amazon Basin used to dissolve 
the skeletons of a small fish which in- 
vades the urethra and bladder of river 
bathers. The native medication which 
was used was made from the astringent 
juice of the buitach apple. As a result of 
the experiences of these natives, Lins 
developed a synthetic formula for the 
solution which consists of the following : 

The synthetic formula has a />H of 4.0. 


Methanamine '. 10.0 gm. 

Proteolytic enzymes (pepsin) ... 1.0 gm. 

Citric acid 32.0 gm. 

Tannic acid 32.0 gm. 

Magnesium oxide 4.0 gm. 

Sodium carbonate 4.0 gm. 

Water 1000.0 cc. 
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He has treated twelve patients at the 
Brady Urological Clinic in New York 
City for those conditions where solu- 
tion G has been used by other writers. 
The solution is administered per rectum 
rather than directly into the bladder in 
cases of incrusted alkaline cystitis. A 
Foley bag catheter was placed in the 
rectum and the solution, at 98.6° F., 
was administered by means of an intra- 
venous clysis outfit at a rate of 12 
drops per minute. Approximately 3000 
cc. of solution was used daily. Cysto- 
scopic examinations were usually made 
at weekly intervals for the purpose of 
determining whether or not continuation 
of treatment was indicated. Depending 
on the response to treatment, instilla- 
tions were carried out for periods rang- 
ing from one to three weeks. Irriga- 
tions of the rectum with the solution 
were well tolerated in all the patients. 

Aluminum hydroxide in doses of 20 
gm. was also administered two of three 
times a day so that the phosphorus was 
retained by the intestine. 

In all of these twelve patients with 
incrusted ulcerations of the bladder and 
alkaline cystitis, the response to treat- 
ment was satisfactory. 

It is the author’s impression that this 
treatment is of value not only in urinary 
tract infections which are complicated 
by the formation of alkaline incrusta- 
tions but may be used also as a stone- 
dissolving agent. 

Urinary Bilharziasis 

Following this war, where many of 
our service men and women have been 
in the South Pacific and other tropical 
countries, -there will be many vague 
conditions develop which will require 
our attention. Many tropical diseases 
directly affect the urinary tract and one 
of the most important of these is schisto- 
somiasis. 


A short time ago, while visiting at 
Walter Reed Hospital, it was the writ- 
er’s privilege to see several cases of this 
disease. Once having seen them, they 
are not readily forgotten. 

The symptoms are vague. They con- 
sist of headaches, backaches, fever, and 
the only urinary symptom is usually fre- 
quency. The physical examination, in- 
cluding laboratory findings, is usually 
negative except for an eosinophilia. The 
disease is diagnosed by cystoscopy, ex- 
amination of the urine, and biopsy. The 
lesion in the bladder can be confused 
with a papilloma but more often it sug- 
gests an inflammatory condition. Around 
these inflammatory areas are yellow 
gray, tiny nodular masses. Cultures of 
the urine before rupture of these masses 
are usually sterile. Tissue should be 
taken from them for biopsy. Following 
biopsy, the urine should be centrifuged 
and Schistosoma hematobium ova are 
easily found. The organisms producing 
the disease are blood flukes. Their home 
is, primarily, in the vesical venous plexus 
of man. The fertilized ova are deposited 
in the small submucous veins of the uri- 
nary bladder. These eggs erode the wall 
of the venule and drop into the bladder 
cavity and are voided. The larva then 
must be consumed by the fresh water 
snail and they live in the snail’s liver. 
They are then released from the snail’s 
body into the water where they must 
find a human host within forty-eight 
hours in order to survive. They enter 
the human host usually through the 
skin. Entering the blood vessels, they 
mature in the human liver. At maturity, 
they migrate to the vesical venous plexus 
where mating and egg laying occur. 
The disease is endemic in Africa, the 
islands of Madagascar, Mauritius, Re- 
union, the southern fringes of Portugal 
and Greece, and many other places. It 
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is also known to occur in some of the 
areas of the South Pacific. 

At the present time, the diagnosis in 
the human must await the symptoms and 
findings of the disease in the urinary 
bladder. The treatment consists of giv- 
ing trivalent sodium antimony salt, 
known as fuadin. This is given intra- 
muscularly in total dosage of 40 cc. over 
a period of sixteen days. Fuadin con- 
tains 13.5 per cent of antimony and is 
marketed in a clear, isotonic solution 
for intramuscular use. Each 1 cc. of the 
solution represents 8.5 mg. of triva- 
lent antimony. It is excreted princi- 
pally through the urine and slightly in 
the feces. Theoretically, its values over 
tartar emetic are that it is given intra- 
muscularly, is less toxic, and requires 
smaller doses with consequent less anti- 
mony necessary to produce a cure. 

During the course of treatment, the 
patient will notice a large amount of 
flaky material passing with the urine. 
Examination of the urine will show that 
it is heavily loaded with ova and blad- 
der epithelium. In approximately ten 
days, the bladder picture shows marked 
improvement and no ova can be demon- 
strated in the urine. It is better to dis- 
continue the drug for thirty days and 
repeat a full course of the drug over 
another sixteen days. The patient then 
should be rechecked every three months 
for an indefinite period of time. 14 

Treatment of Urinary Frequency 
in Women 

Frequency of urination in women is 
a symptom that demands treatment. It 
may be the only symptom and calls for 
a complete conventional urological study 
and a diagnosis. These conditions must 
not be considered as of nervous origin 
but should be completely investigated. 
Inspection and examination of the pelvis 
should be routine. Not infrequently, a 


part of the urethral mucosa crowding 
into the lumen of the urethra or out 
through the urethral orifice will be found. 
A caruncle may be found. Tissue of 
this kind should be biopsied. The ure- 
thral canal should be palpated through 
the anterior wall of the vagina and any 
expressions of pus should be smeared. 
The urethra in the female is subject to 
infection. Catheter ized specimens of 
urine should be studied and cultured. 
The sulfa drugs and penicillin should 
not be administered until a complete 
urological survey has been made, the 
source of the infection ascertained or 
the mechanical cause of the bladder neck 
irritability diagnosed, and proper treat- 
ment instituted to correct the condition. 

Granular urethritis is a condition that 
is not given its proper place as a definite 
disease entity. Strictures of the female 
urethra are not uncommon. As a matter 
of fact, granular urethritis, with or 
without decreasing the caliber of the 
female urethra, is the cause of frequency 
and urgency of urination in a very large 
percentage of cases. Simple dilatation 
of the urethra with cauterization of the 
granulation tissue in the urethra, as a 
rule, will result in complete relief. 

In cases of tuberculous cystitis, the 
bladder is extremely irritated, with small 
capacity. Quite frequently, this condi- 
tion is aided by the use of tincture of 
hyoscyamus and potassium citrate. 
The dose of tincture of hyoscyamus is 
between 20 and 30 drops with 0.98 gm. 
(15 grains) of potassium citrate. Tinc- 
ture of opium, 10 to 20 drops every 
three or four hours, may be of value. 
If these simple things do not help in the 
tuberculous cystitis, lavaging the blad- 
der with 1 : 10,000 silver nitrate solu- 
tion is of value and the instillation 
of 1 ounce of gomenol or oil of caju - 
put in a 2 per cent solution of olive 
oil has been helpful. Some men even 
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recommend lavaging the bladder with 
a 0.9 solution of sodium acetyl sulfa- 
nilamide, instilling 1 ounce into the 
bladder and repeating this treatment 
twice weekly. 15 

Genitourinary Tuberculosis 

Two hundred and ninety-three cases 
of genitourinary tuberculosis were care- 
fully studied by Davis 16 with the fol- 
lowing pertinent observations : 

1. Clinically, about 35 per cent of 
renal tuberculosis is bilateral. 

2. Among 221 male patients, there 
were 126 cases of epididymitis (57 per 
cent), of which more than one third 
were bilateral. Renal tuberculosis was 
ruled out in eleven cases. The prostate 
gland is frequently involved, even though 
it feels normal by rectal examination. 

3. Only 42 (14 per cent) cases of 
renal tuberculosis showed evidence of 
severe cystitis, and as many as 137 (47 
per cent) complained of no bladder 
symptoms at all. 

4. Twenty-two per cent of all ortho- 
pedic cases have had genitourinary tu- 
berculosis. Of the 293 cases, 107 had 
skeletal lesions. 

5. One hundred and thirty-three cases 
of this series had active pulmonary 
tuberculosis. 

6. There were seventeen cases of 
tuberculous meningitis, and eleven cases 
of acute miliary tuberculosis. 

7. There were 121 deaths in this 
series (41 per cent). These may be 
classified as follows : 27 per cent among 
those whose disease was primarily renal ; 
36 per cent in the skeletal group ; and 
65 per cent in those whose major disease 
was pulmonary. 

Figures like these make the manage- 
ment of the case of genitourinary tuber- 
culosis one of constant observation. There 
are, as indicated, few cases in which 
there is no involvement of other anatom- 


ical structures and often the diagnosis 
and treatment of the urological condition 
are insufficient to return the patient to 
normal life. A patient with urinary tu- 
berculosis is still a tuberculous patient, 
and with the clinical improvement of the 
urological condition, regardless of the 
clinical result, these patients should all 
be referred to a competent expert on 
general tuberculosis, and the patient’s 
life from there on should be based on a 
constructively managed general tubercu- 
losis regime. 

Gonorrhea 

So much has been written during the 
past few years on sulfa and penicillin 
and their use in the treatment of vene- 
real disease that it is time to take stock 
of the various reports that have been 
issued and evaluate the therapy. Mirac- 
ulous reports were submitted as to both 
sulfa and penicillin by the early investi- 
gators, particularly in the treatment of 
venereal disease in the Army. Certain 
strains of the gonococcus were found to 
be sulfa-resistant ; certain strains were 
found to be resistant to penicillin, and 
certain strains that were resistant to each 
separately seemed to be vulnerable to 
the combination of both drugs. It was 
soon found that in the pathological le- 
sions of the lower urinary tract these 
drugs were only adjuncts in the treat- 
ment of the disease and that certain 
surgical measures and local therapy 
were still necessary to consider the 
patient cured. 

The drawback in the use of many of 
the various sulfonamides was the dan- 
ger of anuria and renal damage if the 
drug was continued for long periods ol 
time and if the use of alkalinizing agents 
was eliminated from the treatment. Also, 
a distinct danger arose from the indis- 
criminate use of the sulfonamides by the 
patient without medical jurisdiction. The 
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sulfonamides should never be given ex- 
cept under medical supervision. A keen 
watch should be kept for evidence of 
renal damage and dysfunction. 

The role of penicillin in the treat- 
ment of gonorrhea was first studied in 
those cases that were sulfonamide re- 
sistant. Later, penicillin was substituted 
for the sulfonamides in the treatment of 
large groups of these patients, particu- 
larly those in the Service. The drug 
was administered in two ways : First, it 
was discovered that 100, (XX) units admin- 
istered in doses of 10,000 to 20,000 
units every three to six hours would 
cure the average acute infection; then, 
later, 100,000 to 300,000 units in a single 
dose in beeswax and peanut oil gave 
equally brilliant results. Penicillin will 
cure most cases of acute gonorrhea but 
one course of treatment may not be 
sufficient. It may have to be combined 
with pyrotherapy and the sulfonamides. 
Longer periods of observation are advo- 
cated in these patients. They should be 
treated with sulfa and penicillin sep- 
arately or in combination. These pa- 
tients may be clinically cured but may 
become carriers unaware of their infec- 
tiousness to others. The absence of 
clinical symptoms is not sufficient proof 
of cure. 

Studies have been made which show 
that 100,000 units is not as efficacious 
as 200,000 units in the treatment of the 
disease. In 485 patients who were treated 
by an initial course of 200,000 units of 
penicillin, failures were determined by 
positive cultures during the period of 
hospitalization. Two patients in this 
group had positive cultures, although 
both had no clinical symptoms and both 
denied sexual intercourse. Approxi- 
mately 34 of the total number in this 
group failed to respond to treatment. 
The passage of a provocative sound 
after clinical cure will lead to the find- 


ings of some of these failures. In 30 of 
the 34 failures, a second course of 
200,000 units of penicillin was given. 
Twenty-four of these cases fulfilled the 
minimum criterion of cure. Of these, 
6 were still infected. The failures were 
retreated with a third course of 200,000 
units of penicillin. Four were cured with 
penicillin alone, 1 was cured with peni- 
cillin and sulfadiazine, and 1 failed. This 
last case was treated with a fourth 
course of 200,000 units of penicillin 
with typhoid pyrotherapy and failed. A 
fifth course of 200,000 units of penicillin 
with sulfathiazole and artificial pyrother- 
apy produced the cure. These results 
emphasize the necessity for a long ob- 
servation period after therapy. 

It is possible that walled-off organ- 
isms in the prostate, in cervical and 
urethral foci may not be affected by 
the treatment and that these areas may 
later break down and produce a recur- 
rence or a carrier. 

There has been some criticism about 
the passage of sounds in the presence of 
penicillin-treated acute gonorrhea, but 
in over 700 patients no complications 
have resulted from this procedure. The 
sounds are passed within the first twenty- 
four hours following the completion of 
the penicillin therapy. 

A case should not be considered as 
cured until there have been three con- 
secutive negative cultures over a four- 
week observation period. If this type 
of observation is not practicable, three 
cultures over a one-week period is rec- 
ommended. It is desirable to maintain 
the patient on a three months’ observa- 
tion period during which time the pa- 
tient has had a minimum of six consecu- 
tive negative cultures. 

It is suggested that penicillin in 
200,000 units be administered at two- 
hour intervals. Patients treated in the 
hospital and those treated as outpatients 
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have about the same failure rate. It is 
very important to remember that peni- 
cillin therapy may produce a carrier 
state and increases the spread of the 
disease. 17 

Kidney-Calcium Urolithiasis 

Calcium urolithiasis occurs where 
there is hypercalcinuria, urinary tract 
infection, and urinary tract stasis. There 
is' much initial precipitation of calcium 
phosphate which results in the formation 
of many small calculi in those patients 
who are bedridden for any length of 
time and who have stasis. This is par- 
ticularly true in patients who have had 
fracture of the spine, of the pelvis, of the 
femur, traumatic strictures of the ure- 
thra, or other conditions which require 
them to be hospitalized or in bed for 
any great length of time. All of these 
patients should have frequent x-ray 
checkup examinations to spot the begin- 
ning of calcium urolithiasis. Hypercal- 
cinuria cannot be prevented in the bed 
patient; but dilution of the urine by 
maintaining a large urinary output is 
of value. Stasis cannot be avoided when 
there is some central nervous system 
damage and infection is almost impossi- 
ble to prevent where catheters or drain- 
age tubes are necessary for urinary tract 
drainage. 

Conditions Predisposing to Calcium 
Urolithiasis 

1. Disease producing prolonged immobiliza- 
tion of the body : 

a. Fractures of the spine or extremities 
associated with prolonged immobili- 
zation of large bones. 

b . Chronic osteomyelitis. 

c. Chronic arthritis, or other bone joint 
disease producing immobilization of 
large portions of the skeleton. 

d. Neurologic damage as a result of 
trauma or disease producing pro- 
longed immobilization. 

e . Chronic visceral disease requiring 
prolonged recumbency. 


2. Changes in the urinary organs : 

c. Congenital anomalies associated with 
stasis. 

b. Acquired obstructions, stricture of 
urethra, etc. 

c. Paralysis of urinary passageway. 

d. Introduction of infection into urinary 
tract 

e. Foreign body in urinary passageway. 

3. Endocrinopathies : 

a. Hyperparathyroidism. 

b. Hyperthyroidism (?) * 

c. Hyperpituitary disease (?) 

4. Focus of infection elsewhere in body(?). 

5. Vitamin deficiency or excess : 

a. Vitamin A deficiency ( ?). 

b . Vitamin D excess. 

6. Metabolic abnormalities: 

a . Idiopathic hypercalcinuria. 

b. Changes in colloids (?). 

Conditions and situations predispos- 
ing to calcium urolithiases are: (1) 
The maintenance of a large fluid output; 
(2) the control of diet; (3) the con- 
trol of stasis; (4) the control of infec- 
tion; (5) the continuation of treatment 
for three months after immobilization 
has ceased, and (6) frequent roent- 
genographic checkup examinations. 

The method used by Flocks 18 for 
x-ray examination of these patients con- 
sists of taking a plain film and a second 
film twenty minutes after the intrave- 
nous injection of 20 cc. of diodrast. This 
is done one month after the onset of the 
predisposing condition and then one 
month, two months, three months, and 
every six months for one year after the 
onset of the predisposing condition. 

Kidney Injuries 

In all serious injuries, whether in 
peace or in war, it is necessary to get 
the patient to void as soon as possible 
because the only important telltale sign 
of urinary tract injury is usually hema- 

* Conditions with question mark are put in 
mainly upon a theoretical basis. Others are put in 
upon clinical basis. 
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turia. With pelvic injuries, extravasat- 
ing urine may pour into the tissues for 
hours before a bladder rupture is even 
suspected. Once injury is surmised, it 
is imperative that its extent and severity 
be known. From a clinical point of view, 
patients with renal injury should be put 
to bed and watched carefully. While the 
occasional case will require surgical in- 
tervention, the majority will get well 
without it. An operation performed in 
the event of a ruptured kidney usually 
must be done in the presence of substan- 
tial shock and is commonly associated 
with other severe injuries, while a 
bruised or ruptured kidney, providing 
the hemorrhage is not too severe, will 
repair itself without surgical interven- 
tion. Signs of progressive bleeding must 
be watched for in suspected rupture of 
the kidney. Every patient with severe 
body injury should be made to void or 
be catheterized as one of the very first 
steps in the examination. A ruptured 
bladder demands immediate suprapubic 
cystostomy, as does a ruptured urethra. 
Splinting the ruptured urethra on a 
catheter, with suprapubic cystostomy, 
should be done as soon as the diagnosis 
is made . 19 

Wilms’ Tumor 

The most common kidney tumor in 
early life is the so-called Wilms’ tumor, 
which is an adenomyosarcoma or em- 
bryonal mixed tumor of the kidney. 
The majority of these tumors occur in 
children but occasionally one is encoun- 
tered in the adult. 

The diagnosis depends upon the clin- 
ical history, physical signs, especially a 
palp'able mass in the abdomen, x-ray 
examination of the chest, as well as 
urological studies of the urinary tract. 
Usually the tumor is the first thing that 
is discovered, the mother noticing the 
increased size of the abdomen while she 


is bathing the child. By this time, the 
tumor is already incurable and the pa- 
tient will, in the majority of the cases, 
die of his disease. 

The differential diagnosis is between 
adrenal tumor, congenital anomalies of 
the kidneys, retroperitoneal sarcoma, 
mesenteric cyst, omental cyst, enlarge- 
ment of the spleen and liver, and ovar- 
ian cyst. Occasionally, the first symptom 
will be painless hematuria. Unfortu- 
nately, bleeding is usually a very late 
symptom and the tumor is usually be- 
yond the cure stage when this occurs. 
As a rule, the diagnosis is easily con- 
firmed by urological roentgenological 
examination. The treatment of the dis- 
ease has been unsatisfactory and usually 
the patient is inoperable when first seen. 
There is considerable controversy be- 
tween the different authorities concern- 
ing pre- and postoperative irradiation as 
an adjunct to surgery in the treatment 
of the disease. Giles 20 combines pre- 
operative therapy with nephrectomy, 
followed by postoperative irradiation. 
There are few cases of Wilms’ tumor 
reported with a five-year cure. 

A large series of cases has been 
reported by Ladd, White, and others . 21 
They feel that nephrectomy alone has 
given just as good results as where 
preoperative irradiation therapy has 
been employed with nephrectomy. 

Pyelitis of Pregnancy 

Many reasons have been given to ex- 
plain the dilatation. Increased intra- 
abdominal pressure, compression of the 
ureter by the presenting parts, and pres- 
sure produced by the growing pregnant 
uterus are commonly used explanations. 
Some are satisfied by ascribing the dila- 
tation to the hormones which at the 
same time produce the usual changes 
peculiar to pregnancy, the enlargement 
of the breasts, the softening of the pelvic 
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structures, and tire enlargement of the 
vaginal tract. What the purpose and 
use of the dilatation of the urinary tract 
and increased bladder capacity, if due to 
hormonal action, are not clear. However, 
stasis of urine in the ureter and kidney 
pelvis results, and, whenever stasis in the 
body occurs, infection may result if the 
caustive organisms are introduced. 22 

Tuberculosis 

Promin, one of the sulfone group of 
drugs, has been used recently in the 
treatment of experimental and clinical 
tuberculosis. Some workers have re- 
ported favorable effects in tuberculosis 
in guinea pigs, but in none of these cases 
was the disease eradicated. The encour- 
aging results which were reported by 
Steeken, Heise, Feldman, and others 
caused Wang and Gonzalez- Iman 23 to 
use the drug in the treatment of genito- 
urinary tuberculosis. 

They used an initial dose of 0.2 gm. 
daily for a week or ten days until the 
patient’s tolerance was determined and 
then gradually increased it to 0.6 to 0.8 
gm. daily. The administration was con- 
tinued over a sufficiently long period of 
time to permit some evaluation of the 
effect. Four patients with active renal 
tuberculosis were selected, all of whom 
had acid-fast bacilluria. Of these four 
patients, only one considered that his 
symptoms were improved. The. promin 
was administered together with all the 
other conventional methods of treatment. 
The results of the treatment, however, 
were anything but satisfactory and the 
authors feel that a much longer experi- 
mental study of the drug must be had 
before it can be considered of any value 
in the treatment of genitourinary tuber- 
culosis. 

Male Climacteric 

Much has been written pro and con 
concerning the male climacteric. That 
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there is such a period in the life of the 
male is undisputed. 

In a study of fifty-four male patients 
during this particular period, one of 
the types of testicular hypofunction or 
afunction is considered the etiological 
factor in producing the hypogonadal or 
climacteric syndrome. The symptoms, 
similar to those of the female, as a rule 
are much milder and not so apt to be 
taken into consideration in the care and 
treatment of men in this period of life. 

Testosterone propionate, given in- 
tramuscularly, 25 mg. three times a 
week, has caused a marked diminution 
in this hypogonadal period and produces 
a distinct sense of well-being. The most 
important symptom of this period is the 
mental depression that goes with it, and 
this seems to be completely relieved by 
this form of therapy. The treatment 
should be kept up for a considerable 
period of time after the relief of the 
symptoms has been accomplished. The 
drug may be given orally, by inunction, 
and by implantation. When given orally, 
from three to eight times as much of the 
drug must be used as is used if given 
by intramuscular injection. Inunction is 
not satisfactory and implantation allows 
for no symptomatic control of the dosage 
of the drug. It should never be used to 
stimulate the impotent, nor should any 
promises be made that there will be a 
return of potency. Such promises or 
such hope may prove disastrous to the 
patient. 

Most males pass through this period 
without much discomfort ; others have a 
three to six months’ disturbance of equi- 
libirum, while others, without knowing 
the cause of their trouble, pass through 
a three- to five-year period of disturb- 
ance. Many of these patients will often 
be greatly benefited by the cooperation 
of the neuropsychiatrist and the urolo- 
gist. 24 
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Prostate 

Thrombin as an Aid in Prostatic 
Surgery — Recently, Dr. Smith and his 
associates at the University of Iowa have 
described a very powerful preparation of 
thrombin. This substance is readily sol- 
uble in water or normal saline solution. 
It is slightly opalescent and has a pH of 
7.2, retaining its activity for several days 
if kept refrigerated. The substance is 
nontoxic when applied to tissue surfaces. 
It has been used to control bleeding after 
* section of the liver and brain in experi- 
mental animals. O'Conor 25 has used the 
substance as a hemostatic aid following 
transurethral prostatectomy. 

The solution is prepared by dissolv- 
ing the thrombin in 10 cc. of sterile 
normal saline just before using it. The 
solution is then injected through the 
catheter following transurethral resec- 
tion of the prostate. They have used it 
in 140 consecutive cases following trans- 
urethral resection. Their technic is as 
follows : 

When the tissue resection has been com- 
pleted, the resected area is carefully in- 
spected for obvious “spurting” points and these 
areas are coagulated at the point of hemorrhage. 
A diffuse oozing frequently continues when 
careful visualization fails to show a definite 
point of hemorrhage. When individual bleed- 
ing points have been recognized and coagulated, 
even though a diffuse oozing continues, the 
resectoscope is withdrawn and a No. 22 or 24 
Foley bag catheter is inserted. The bladder is 
then repeatedly lavaged with sterile water until 
the return flow is as clear as it will apparently 
become after a period of several minutes. Ten 
cubic centimeters of thrombin solution is then 
injected very slowly through the catheter and 
the catheter lumen is closed. After an interval 
of several minutes, the catheter bag is then 
inflated to the desired extent and gently drawn 
down into the prostatic cavity. The patient is 
returned to bed with the catheter closed and a 
period of 30 to 60 minutes allowed to elapse 
before the catheter is opened and connected to 
the tubing which is attached to a bottle at the 


side of the patient's bed. The original drainage 
from the catheter is of a coal black or inky 
color but drainage is usually free and uninter- 
rupted. No irrigation of the catheter is prac- 
ticed at any time unless it is obvious that the 
patient has continued to bleed into the bladder 
and the clots are obstructing urine outflow from 
the catheter. (This condition has occurred in 
only 5 patients of the 140 in whom this technic 
has been used.) It must be emphasized that 
continuous or intermittent irrigation of the 
catheter will defeat the purpose of thrombin 
(topical). Since thrombin produces hemostasis 
by surface clotting rather than by extension 
of clotting into the vessels, a thin film of sur- 
face clot must be retained if successful main- 
tenance of hemostasis is to be accomplished. 
The conversion of thrombin to fibrin is actually 
a “flash-reaction,” hence continued bleeding 
suggests : 

1. Insufficient amount of thrpmbin (topical). 

2. Hemorrhage from vessels too large to 
control by this method of hemostasis. 

3. Oozing from beneath a well-formed or 
imperfect clot. 

4. Deficiency of other clotting factors, as in 
certain hemorrhagic entities (flbrinogenopenia). 

O' Conor has also used it in a series 
of 47 suprapubic enucleations of the 
prostate. In these cases the prostatic 
cavity is packed with two-inch wide 
mesh gauze, the initial ten inches of 
which have been saturated in 10 cc. of 
the thrombin solution. The pack is re- 
moved in forty-eight hours. The pa- 
tient is given intravenous sodium pen - 
tothal analgesia, after returning to his 
bed. This procedure is important as 
it prevents pain and vesical neck spasm 
during and immediately after the with- 
drawal of the pack. Thrombin is consid- 
ered the most effective surface hemo- 
static for the control of surface oozing 
following prostatic surgery. There have 
been no signs of toxic or dangerous 
thrombotic sequelae. This is a valuable 
adjunct in certain cases of postopera- 
tive bleeding, although it is questioned 
whether it is necessary to use it rou- 
tinely. 



UROLOGY 


983 


Carcinoma 

The diagnosis and treatment of pros- 
tatic carcinoma have improved immeas- 
urably during the past few years. The 
diagnosis of the condition depends upon 
the skill and judgment of the first physi- 
cian consulted by the patient. It is 
always well to keep in mind that men 
from fifty-five years of age on are in 
the prostatic age and that no physical 
examination is complete without a care- 
ful rectal examination. A hard, single 
node in an otherwise normal prostate 
may be malignant and, if found, should 
immediately suggest a searching exam- 
ination. A large percentage of cases of 
carcinoma of the gland never causes 
obstructive symptoms and are usually 
found at autopsy or after bony metas- 
tasis has taken place. Experience has 
proven that these single masses or lumps 
in an otherwise normal feeling gland 
must be biopsied If malignancy is pres- 
ent, the total perineal prostatectomy as 
advocated by Young is definitely in 
order. These cases are usually curable 
if completely operated upon at this time. 
Once metastasis has taken place, total 
perineal prostatectomy with or without 
obstruction is not curative and is prob- 
ably contraindicated. 

About 18 per cent of the benign ade- 
nomas or hypertrophied prostates will 
be found to be undergoing malignant 
degeneration when first seen. This path- 
ological entity is entirely different from 
the true prostatic cancer as we ordinar- 
ily consider the condition. 

The symptoms of prostatic cancer 
vary with the progress of the disease. 
Some cases metastasize early, some late. 
All suspected cases should have x-ray 
examinations of the chest, pelvis, and 
spine. Varying disturbances of micturi- 
tion are noted. In some cases, the 
obstructing discomfort is very mild; in 


others, marked. Pain, as a rule, is a 
late symptom. Few of these cases bleed 
until late. Cachexia, loss of weight, appe- 
tite, el cetera , may be very late symp- 
toms. Given a patient over fifty-five 
years of age with any history of dis- 
turbance to the function of voiding, an 
immediate demand for a complete uro- 
logical survey is imperative. Once the 
diagnosis is made, the treatment imme- 
diately falls into several categories. The 
suspected cancer of the gland demands 
verification. If no metastasis can be 
demonstrated, and if the serum acid 
phosphatase level is normal, the indication 
is that the disease is still confined within 
the prostatic capsule. A serum acid 
phosphatase over 5 is a direct indi- 
cation of metastasis even though the 
x-ray doesn’t demonstrate the condition. 

When metastasis begins to occur (to 
the bony pelvis, lumbar vertebrae, ribs, 
lungs, and to the prevertebral chain of 
lymph nodes) there is pain due to im- 
pingement upon the nerves. There is 
a rise in the serum acid phosphatase 
(which normally is 1.5 to 3 King and 
Armstrong units per 100 cc. of blood) 
to values above 5 units when there is 
extension of the malignancy beyond the 
confines of the gland capsule. Removal 
of the chief source of the androgens usu- 
ally produces a drop in serum acid phos- 
phatase values, an abrupt decrease in 
pain, and roentgenological evidence of 
the disappearance of bony metastases. 
There is also a shrinkage of the mass of 
malignant tissue in the prostate, often 
sufficient to permit the passage of urine 
with more ease even when no operation 
has been done on the prostate. 

The following is a statement from the 
Paul-Lewis Laboratories: “Acid Phos- 
phatase: Normal values for the acid 
phosphatase activity of serum when de- 
termined by the method described (mod- 
ified King and Armstrong technic) range 
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around 3.25 units per 100 cc. of serum. 
Values falling below 5 units per 100 cc. 
of serum may be regarded as lying 
within the normal range. Values between 
6 and 10 units per 100 cc. of serum 
are suspicious of prostatic carcinoma 
and should be confirmed by further 
determinations, over an extended period 
of time if necessary, and supplemented 
by other diagnostic procedures, cystos- 


major obstruction will be relieved. Most 
important is the study by the patholo- 
gist of the tissue removed. The preva- 
lent type of malignancy of the gland is 
an adenocarcinoma. There is no satis- 
factory treatment of any other type. If 
the pathologist reports an adenocarci- 
noma, the treatment may be divided into 
three or a combination of three cate- 
gories. The method of choice for remov- 



Fig. 1 — Benign granulomatous caruncle. A purely benign inflammatory lesion. Note the 
round-cell infiltration and no evidence of malignancy. (Hess, E. : Pennsylvania M. J. 48: 1150 
(Aug.) 1945.) 


copy, biopsy by transurethral or perineal 
routes, and roentgenologic investigation 
for skeletal metastases. Values over 10 
units per 100 cc. of serum are diagnostic 
for prostatic carcinoma with metastases.” 

An advanced carcinoma of the pros- 
tate reveals to the examining finger in 
the rectum a hard, irregular fixed blad- 
der neck and enlargement of the gland. 
It is usually stony hard and, once felt, 
is seldom mistaken for any other con- 
dition. Even if there is little or no 
obstruction present, it is important to 
remove as much of the prostatic tissue 
as possible, so that a mild as well as a 


ing tissue in suspected carcinoma is by 
transurethral resection. Huggins, in 
his monumental research work upon the 
disease, has shown that the androgens 
secreted by the testes are stimulating to 
the prostatic epithelium. In his work 
he proved to the satisfaction of most 
urologists that the removal of the testes 
caused regression in the growth of the 
prostatic carcinoma, together with re- 
gression of the metastases. Other work- 
ers attempted to neutralize the androgens 
by the free administration of the female 
sex hormone (the estrogens). Still 
others attempted to destroy the testes 
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by deep x-ray therapy. Most observers 
are satisfied that radium and x-ray di- 
rected at the carcinomatous gland itself 
are worthless. 

Many observers do orchiectomy sur- 
gically the moment the diagnosis is veri- 
fied whether or not there is metastasis. 
Then if the growth begins to recede and 
the patient’s general condition improves, 
no further treatment is indicated. If, 


Ureter Obstruction 

A great many urological conditions 
seen in adult life can be traced directly 
to their existence in childhood. There 
are a great number of these urological 
abnormalities which are undoubtedly of 
congenital origin. If many of these le- 
sions were discovered in infancy or child- 
hood, the degree of renal destructive dis- 
ease found in adult life would be greatly 



Fig. 2 — Benign papillomatous caruncle. Has an occasional cell with a very dark-stained 
nucleus and an occasional mitotic figure. No round-cell infiltration. This is an epithelial hyper- 
plasia, considered benign, but some pathologists would call the lesion suspicious. (Hess, E. ; 
Pennsylvania M. J. 48: 1150 (Aug.) 1945.) 


however, there is remission after orchi- 
ectomy , the female sex hormone is ex- 
hibited in large dosage. Five milligrams 
of stilbestrol daily is a favorite. Its 
effects are better if given hypodermi- 
cally, but in many cases satisfactory 
results seem to be obtained if the drug 
is given by mouth. The use of the drug 
may be kept up more or less indefinitely 
unless unsatisfactory side results become 
evident. The most important side re- 
sults seem to be a painful hypertrophy 
of the male breast and various gastro- 
intestinal disturbances. 


diminished. It is not infrequent to find 
that the pyelitis of pregnancy is the re- 
activation of a childhood pyelitis due to 
an unrecognized ureteral obstruction 
which has existed probably since birth. 
It has also been clearly recognized for 
years that an albuminuria and pus in the 
urine is very often caused by an unrec- 
ognized asymptomatic ureteral obstruc- 
tion of congenital origin. 

The introduction of excretory urog- 
raphy has simplified the study of the 
urinary tract in children, and this should 
be used whenever there is any sugges- 
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tion that repeated attacks of so-called 
colitis or gastrointestinal disturbances 
might be due to some anomaly or infec- 
tion in the urinary tract. Persistent pus 
in a child’s urine should demand such 
a study. 

Obstructions occur at various places 
in the urological tract from the pinpoint 
meatus to the ureteropelvic junction. 

Enuresis in children demands at least 
an excretory urogram. The so-called 


operation, in which several parallel ver- 
tical incisions are made through the 
serosa and muscularis with the mucosa 
left intact; (2) reimplantation of the 
excised ureter into the pelvis at its most 
dependent portion; (3) Foley’s modifi- 
cation of Schwzer’s Y-incision with V- 
closure ; (4) the Fenger technic in which 
the stenosed region is incised longitudi- 
nally with a transverse closure; (5) the 
operation described by Gibson in 1940. 



Fig. 3 — Benign angiomatous or telangiectatic caruncle. This is a vascular tumor, benign, and 
the spaces between the stroma of the tumor are filled with blood, with nothing even suggestive of 
malignancy. Has a marked clinical appearance of malignancy, however. (Hess, E. : Pennsyl- 
vania M. J. 48: 1150 (Aug.) 1945.) 


chronic appendix should certainly be 
differentiated from ureteral obstruction 
with hydronephrosis. Ureteropelvic ob- 
struction is not rare but extremely com- 
mon and many of these children will be 
obliged to submit to nephrectomy if the 
condition is not discovered early. When 
a hydronephrosis is discovered in a child 
and a stricture of the ureteropelvic junc- 
tion is demonstrable, palliative surgery 
is indicated. 

Five basic operative technics have 
been employed: (1) The Rammstedt 


He proposed that high insertion of the 
ureter be corrected by incision of the 
valvelike partition downward without 
suture of the cut edges. 

If aberrant vessels are found, ligation 
and division may be safely accomplished 
in most instances, although occasionally 
it may be necesary to sever and re- 
implant the ureter. 

The effect of gentle compression of 
the vessel on the involved portion of the 
kidney should be determined before liga- 
tion is done. 
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Quinby is of the opinion that the ob- 
structive effects of anomalous vessels 
may be the result of the pulsation of 
the artery against the ureter interfering 
with peristalsis and producing urinary 
stasis, rather than actual constant en- 
croachment. High ureteral insertion is 
best managed by the Y-incision or the 
Gibson technic. In true stricture, the 
Ramstedt type of procedure obtains the 
best results. The Fenger repair is em- 


relief of the obstruction more than justi- 
fies the surgical risk and will quite fre- 
quently prevent total destruction of the 
kidney by infection, calculus, pyonephro- 
sis, and destructive hydronephrosis in 
adult life. 26 

Urethra Caruncle 

The lesion called caruncle is supposed 
to be a chronic inflammatory process in 
the female urethra. Removed caruncles 



Fig, 4 — Early squamous cell carcinoma. This one large group of squamous cell nests was the 
only evidence of malignancy in an otherwise typical granulomatous urethral caruncle, early malig- 
nancy. (Hess, E. : Pennsylvania M. J. 48:1150 (Aug.) 1945.) 


ployed infrequently. Regardless of the 
type of procedure, diversion of the uri- 
nary stream by a temporary nephros- 
tomy with high fixation of the kidney 
is advisable. 

Splinting of the upper ureter by means 
of a catheter should also be carried out. 
If the hydronephrosis is marked, partial 
resection of the sac may be warranted 
to facilitate the elimination of stasis and 
infection. 

The results following these conserva- 
tive operations are good' and the restora- 
tion of adequate renal function with 


examined under the microscope are fre- 
quently reported back as malignant. 
Therefore, it is very important that these 
lesions be completely removed and as 
completely examined. 

There are three types of chronic in- 
flammatory lesions of the urethra, all of 
which are classified generally as caruncle. 
For the purpose of clarification, diagno- 
sis, and treatment, these are: 

1. The external caruncle. 

2. The internal caruncle. 

3. The rosette of proliferative ure- 
thral mucosa. 
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The lesion may be the typical cherry 
red tumor protruding from the urethra. 
It may not be visible unless the exam- 
iner separates the lips of the urethral 
meatus, or it may consist simply of 
swollen, everted, edematous mucosa. 

Primarily, the three common subjec- 
tive symptoms are: 

1. Frequency or burning during uri- 
nation. 


cle requires a little more careful observa- 
tion. The percentage of the latter to the 
former is approximately fifty-fifty. Here- 
tofore many of us considered these le- 
sions benign and of inflammatory origin ; 
others have diagnosed the lesions as 
malignant and have destroyed them 
without benefit of biopsy. Both of these 
attitudes are unscientific and dangerous. 
A urethral caruncle (external or inter- 



Eig. 5 — Advanced carcinoma in a urethral caruncle. (Hess, E. : Pennsylvania M. J. 

48: 1150 (Aug.) 1945.) 


2. Bleeding when the lesion is touched 
(wiping, handling, intercourse, etc.). 

3. Pain. 

There may be no subjective symptoms 
for a long time. The lesion may be 
discovered accidentally by a vaginal ex- 
amination or first noticed by the patient. 
Many pay little attention to the so- 
called caruncle unless the subjective 
symptoms become aggravated, or unless 
the size of the “tumor” or the bleeding 
is sufficient to alarm or worry them. 

The so-called external caruncle is not 
difficult to see, nor is a mucosal ever- 
sion, but to discover the internal carun- 


nal) or a mucosal eversion cannot be 
differentiated from a malignant lesion 
by any examination except that fur- 
nished by the microscope. 

Forty-nine cases have been reviewed, 
twelve different physicians taking care 
of them. Only twenty-nine pathologic 
sections were made in the series. Fif- 
teen cases upon which sections were 
made were reported as carcinoma, two 
as suspicious malignancies, making thir- 
teen positive diagnoses of carcinoma out 
of twenty-nine sections. The clinical 
diagnosis of caruncle was made in four- 
teen cases which, under the microscope, 
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became definitely carcinoma. Three cases 
were diagnosed clinically as carcinoma 
and found to be simple caruncles patho- 
logically. Only two cases were diagnosed 
as cancer clinically, and proven to be 
cancer pathologically. 

The youngest patient in the series was 
twenty-eight, the oldest eighty-two. A 
study of the incidence of the condition 
shows that thirteen patients were be- 
tween forty and fifty years old, ten be- 
tween fifty and sixty years, and twenty- 
one between sixty and seventy years. The 
predominant symptom was pain in nine 
cases, bleeding in seven cases, frequency 
and urgency in only one case, and no 
predominant symptom was given on 
twenty-eight of the charts. The treat- 
ment consisted of cauterization, fi- 
guration, and caustic in fifteen cases, 
cold dissection in five cases, and com- 
plete removal by the technic which the 
author employed in twenty-three cases. 
There is nothing in the record to show 
how many cases received radiation or 
x-ray therapy postoperatively, excepting 
in the author’s own series, where it is 
used routinely. No other physician had 
more than one to four cases. It was 
noted that the gynecologist had a larger 
series than the general practitioner. 

Fortunately, most of these cases can 
be cured if treated properly when first 
seen, whether they are benign or malig- 
nant. The management of the proven 
malignant case is usually surgery with 
biopsy and then x-ray or radiation 
therapy, or both. Where radium and 
the x-ray are used, care must be taken 
to keep the urethra open. This requires 
the use of sounds for an indefinite 
period of time. 

The technic for the removal of these 
lesions is best described by the illustra- 
tions. The lesion is seized with an Allis 
forceps and the base is put on stretch. 
The electrical loop is then passed back 


in the urethra so that a large piece of 
healthy base is removed when the cur- 
rent is applied. Most of the female 
urethra may be sacrificed with little 
danger of incontinence, so that even 
with the internal caruncles, a big bite 
of healthy tissue is easily obtained. The 
internal caruncle is best exposed by an 
ordinary small nasal speculum inserted 
in the meatus. In these two types of cases, 
only the floor of the urethra and a por- 
tion of the vaginal wall are sacrificed. 
In the type of lesion where the eversion 
completely surrounds the meatus, the 
cutting loop is pushed back above the 
lesion so that a cuff of urethra in healthy 
tissue is removed. 

If the lesion proves malignant, radium 
needles are inserted as per the diagram. 
Often the needle at twelve o’clock is not 
considered necessary, but is often used. 
X-ray therapy may also be used, and 
if there is glandular metastasis (palpa- 
ble. glands in the groin should be sub- 
jected to biopsy), these glands are 
treated usually without good results. 
Unfortunately, x-ray and radium do not 
seem to have much effect on squamous 
cell carcinoma . 27 
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VENEREAL DISEASES 

Stanford W. Mulholland, M.D., M.S. 


Gonorrhea 

The situation regarding treatment of 
gonorrhea has changed greatly in the 
past two years. In the period, 1940 to 
1945, the percentage of cures reported 
was nearly 100 per cent and hope was 
expressed that gonorrhea would be com- 
pletely eradicated by means of the sul- 
fonamide drugs. As time goes by, it is 
noted the percentage of cases not respond- 
ing to the sulfonamides is progressively 
increasing. 

In the study of large groups of cases 
of gonorrhea in the Army during the 
past war, there is no doubt that sulfona- 
mide resistance is becoming more and 
more common. In vitro experiments 
show some strains are normally more 
resistant than others, some being com- 
pletely unaffected by the drug. Some 
strains appear to be naturally resistant 
while others acquire resistance, perhaps 
as a result of sublethal doses of the drug. 

Clinically, assuming the drug is of 
standard potency, the explanation of sul- 
fonamide resistance must lie either with 
the organism, in the patient or in the 
effect of one upon the other. Assuming 
a given strain has acquired resistance, 
the question arises as to whether it will 
remain resistant when transferred to an- 
other host. Roy 1 calls our attention to 


the fact that in our armies in Italy, 
strains existed which were extremely re- 
sistant, especially when in British, Amer- 
ican, and Canadian soldiers. Cures as 
low as 30 per cent were reported in 
these groups. He had no evidence as to 
whether they were resistant when in 
Italians or Germans. 

If we assume that gonococci are either 
sulfonamide-resistant or sulfonamide-sen- 
sitive, it would follow that the more 
people treated with sulfonamides, the 
more likely the sensitive strains will be 
killed off and the relatively resistant 
strains survive. As time goes on, this 
presents a rather poor prospect for ade- 
quate control of the disease with this 
drug. It would follow that all the preva- 
lent strains in a decade or so would be 
sulfonamide-resistant. 

Treatment with Penicillin — Dos- 
age — One cannot fail to note the stress 
made now on the early use of large doses 
of the drugs newly available for the 
treatment of gonorrhea. Where pre- 
viously there was an attempt to find the 
minimum dose for treatment of this dis- 
ease, the stress now is on adequate dos- 
age at the onset. 

It has been well established that fail- 
ures in the cure have been due to in- 
adequate dosage. It is now clinically 



VENEREAL DISEASES 


993 


shown that a total dosage of 150,000 to 
200,000 Oxford units gives the best per- 
centage chances of recovery. It matters 
little whether the drug be given in two 
100 , 000 -unit doses over an eight- or 
four-hour period. Usually only the two 
injections will he required and results 
show 90 per cent cures. Patients still 
showing discharge at the completion of 
this treatment can be given smaller doses 
over a longer period of time, or resort 
can be made to one of the other methods 
of treatment. 

It is suggested 2 that this more liberal 
use of penicillin for gonococcal infections 
be considered as minimizing the danger 
of developing penicillin-resistant strains. 
When penicillin was first used, it was 
felt the ease of application and rapidity 
of results would lead to inadequate fol- 
low-up on the cases and resultant re- 
infections and carriers developed. This 
probability was used as an argument 
against its use. 

The possibility of the rapid and early 
treatment of gonorrhea, masking or de- 
laying the signs and symptoms of con- 
comitantly acquired syphilis, must always 
be held in mind. Ofttimes verbal warn- 
ings are not sufficient. The patients 
easily forget or fail to understand what 
is being told them. In some clinics, 2 
pamphlets explaining the skin signs or 
penile lesions of syphilis are distributed 
to the patients at the time penicillin 
therapy for gonorrhea is started. Thus 
a visual consciousness of the seriousness 
of his possible neglect is brought before 
him. 

Delayed Absorption and Secretion 

—The difficulties in adjusting penicillin 
treatment schedules for venereal disease 
patients in clinic or office practice are 
many. The use of normal saline as a 
diluent and multiple injections have not 
been practical for obvious reasons. Search 
has been made for preparations that can 


be used as a single intramuscular injec- 
tion, where dosage can be accurate and 
absorption slow to provide prolonged 
action of the drug. The method sug- 
gested by Romansky and Rittman 3 has 
proven valuable. The drug (penicillin, 
150,000 to 200,000 Oxford units) is 
suspended in peanut oil, beeswax mix- 
ture or beeswax, and sesame oil mix- 
ture. The volume is kept small (2 to 5 
cc.) and no' complaint of pain at the 
site of the injection noted. There are 
some difficulties in handling the wax 
and emulsifying the penicillin, but these 
are overcome by experience. 

The above method provides satisfac- 
tory blood levels of penicillin 4 for an 
eight-hour period and a high per cent 
of cures results. In a large cooperative 
study over the country initiated by the 
United States Public Health Service, 5 
gonorrhea was reported cured in 91.2 
per cent of 1060 cases by this method. 
The ability of this method to effect a 
cure does not appear to be related to 
sex, race, or failure of previous therapy. 

Also to slow absorption, a solution of 
adrenalin has been incorporated in the 
injection of penicillin. This serves to 
flatten the blood level curves, rising 
sharply at each injection. Lesser con- 
centrations of penicillin are found 6 in 
the samples taken right after injection 
and higher concentration in those taken 
one and one-half to three hours later. 
Likewise, the combination of a vasocon- 
strictor (neosynephrine) and colloid 
gelatin used with the intramuscular in- 
jection of penicillin is reported 7 as giv- 
ing measurable levels of penicillin in the 
blood for as long as seven to eight hours. 
These results indicate only three intra- 
muscular injections would be required 
to maintain a therapeutic level of peni- 
cillin in the blood for a twenty-four-hour 
period. 
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Other experiments to slow the excre- 
tion of penicillin have been done on 
dogs. These were done to determine 
whether the secretion of penicillin could 
be suppressed by the simultaneous ad- 
ministration of P-aminohippuric acid. 
Beyer 8 states there was invariably a 
slower rate of fall in the penicillin 
plasma levels after single intravenous 
injections of 10,000 units when P-amino- 
hippuric acid was used. The time when 
the blood levels fell below detectible 
quantities in the blood were lengthened 
from two to two and one-half hours to 
three and one-half to four hours. The 
duration of time when penicillin was 
recoverable in the urine was increased 
from six and one-half to eight hours to 
nine and one-half to twelve and one-half 
hours. Whether these findings will have 
clinical value is a question for the future. 

Oral Penicillin — A great amount of 
work has been done to find a method of 
administering penicillin in tablet or cap- 
sule form. It was soon found that gastric 
acidity destroyed the activity and limited 
to negligible amounts the units excreted 
in the urine or found in the blood. Giv- 
ing penicillin on an empty stomach in- 
creased the amount found in the blood. 
It was noted patients with pernicious 
anemia (achlorhydria) would have still 
higher blood levels when penicillin was 
administered by mouth. Since that time, 
a host of buffers and oils have been tried 
to retard acidity or to pass the material 
into the small intestine unharmed where 
absorption could take place. Libby 9 first 
reported the use of sodium and calcium 
penicillin administered in capsules con- 
taining cottonseed oil. A single oral dose 
of 90,000 Oxford units maintained a 
satisfactory blood level (0.03 unit per 
100 cc.) for four hours in the treatment 
of gonorrhea. Subsequent doses of 20,000 
Oxford units, given three and six hours 


later, maintained this blood level for 
seven hours. 

A similar base, saponified lanolin in 
sesame oil, to prevent mixing of the peni- 
cillin and to protect it from the stomach 
acids, was suggested by Seager. 10 Cap- 
sules containing 10,000 to 20,000 units 
of penicillin in 0.5 to 1.0 gm. of the base 
were employed. An initial dose of 
200,000 units was followed by a second 
dose in four to five hours. Blood levels 
of 0.015 unit per cubic centimeter or 
above were maintained over an eight- 
hour period. The urinary excretion 
varied from 3 to 20 per cent. This same 
base contained in an enteric-coated cap- 
sule with only 10,000-unit doses and 
repeated in three hours, gave blood levels 
ranging from 0.03 to 0.12 unit. It is 
apparent the enteric coating enabled sat- 
isfactory blood levels with half the orig- 
inal oral dosage. 

The use of a suitable buffer to neutral- 
ize the gastric acidity has been tried by 
many. The experiences resemble those 
of Gryorgy, 11 who used penicillin in 
doses of 10,000 to 40,000 units every 
three hours in combination with tri- 
sodium citrate (1 to 5 gm. per dose). 
This method of administration was found 
to be therapeutically effective in cases 
.of gonorrhea. The number of units nec- 
essary for administration by this method 
is five times that needed for parenteral 
therapy but are equally effective for 
.gonorrhea. 

Rectal Administration — In spite of 
the statements and findings regarding 
penicillinase apparently produced by the 
colon bacillus, Loewe 12 reports the use 
of penicillin in a suppository made with 
a simple coca butter base. Although 
no correlation between dosage and peni- 
cillin levels was reached, maximum 
levels up to 0.768 Oxford unit per 
cubic centimeter of serum were obtained 
with a dose of 1,000,000 units. Pro- 
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longed minimum levels of 0.012 unit 
were obtained in all dosages employed. 
It was concluded by this method, pro- 
longed penicillin blood levels, sufficiently 
high to be effective against gonorrhea, 
could be obtained. 

Penicillin X — Early in the year, there 
was some hope the previously discarded 
penicillin X might be of more value in 
the treatment of sulfonamide-resistant 
gonorrhea. Welch 13 reported the use of 
this drug in a series of sixty-eight cases 
where cures of 94 per cent were appar- 
ently obtained with a single intramuscu- 
lar injection of 25,000 units. Blood level 
studies were, on a whole, somewhat 
higher than those in which an equal 
number of units of commercial penicillin 
were used. Likewise they reported 
slightly more penicillin X excreted in 
the urine over an eight-hour period than 
in the case of commercial penicillin. 

Comments — In the use of sulfona- 
mides for treatment of gonorrhea, it was 
found results were more satisfactory in 
the Negro. Some writers reported as 
many as 20 per cent more “cured” than 
in whites. This same relationship as to 
color does not hold in the case of peni- 
cillin. Likewise there seems to be no 
difference in regard to sex in the re- 
sponse to the use of penicillin. This is 
contrary to the opinion of some but is 
; supported by a rather large group of 
' cases (675) studied by Thomas. 14 

The salts of penicillin have been pro- 
duced in a great variety to test their 
efficiency and relative irritation to the 
i tissues when injected. Those salts used 
are sodium, lithium, ammonium, stron- 
tium, calcium, magnesium, and potassium. 
>‘A11 seem about equally effective. Only 
|ri«fe ammonium salt produces severe pain 
j ;r%on intramuscular injection in man and 
< hemorrhagic reaction in rabbits. 13 
Ip^o date, there has been demonstrated 
tendency for Neisseria gonorrhea 


to develop penicillin resistance in vitro. 16 
Perhaps this phenomenon may eventually 
occur in vivo and may necessitate re- 
evaluation of this antibiotic. 

It has been found in the case of 
Staphylococcus aureus that resistance to 
penicillin can be stepped up to a point 
where 2000 times the original amount 
is necessary to inhibit growth. Given 
strains were originally inhibited by 0.04 
to 0.06 unit of penicillin. When sub- 
lethal amounts were allowed in contact 
with the organisms, their resistance was 
stepped up to where they could exist 
when 80 to 120 units were present 
( Spink) . 

Not all workers have had the success 
of those flooding the present literature. 
As yet there has been no conclusive 
report concerning possible development 
of asymptomatic carrier states following 
penicillin therapy. 

It would appear, for the present, that 
aqueous solutions of penicillin, given in 
two or more intramuscular injections 
over a period of approximately four 
hours or in oil beeswax suspension of 
penicillin given in single injections, seem 
to provide suitable therapy for gonor- 
rhea. At least the present unsatisfac- 
tory response to sulfonamides justifies 
a change to penicillin even though it 
may not be the final solution to the 
problem of treating this disease. 

One must not forget that ingenuity 
is necessary in the treatment of all dis- 
eases. The treatment of gonorrhea may 
appear to have become mechanical with 
the developing of new drugs. The future 
can only tell us whether local irrigations, 
artificial fever, or an individual com- 
bination of chemotherapeutic and anti- 
biotic agents will have to be worked out 
for the 1 problems that arise. 

Diagnosis of Gonorrhea — A new 
note has been introduced into the accu- 
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racy of making diagnoses in the case of 
gonorrhea. A new champion for the 
culture method over the smear exam- 
ination has been brought forth in the 
report of Usher 17 of the New Jersey 
State Department of Health. There has 
been set up a means of supplying horse 
plasma — hemoglobin agar slants, that are 
delivered by the physician to culture sta- 
tions (hospitals) within three hours after 
streaking. He reports in 616 cases only 
14 per cent of positives not detected by 
this method while 48.5 per cent were 
missed by smear examinations. 

The above is directly the opposite of the 
confidence expressed by Riba 18 in smears 
as compared to the culture method. Riba, 
who was dealing only with Army per- 
sonnel (males), states in his group of 
450 patients cultures were helpful in 
only 3 per cent. Urethral smears were 
positive in 95 per cent of the cases. It 
is possible that the failure of cultures in 
the latter case may be due to former 
treatment (sulfonamide compounds) for 
his report was made regarding the treat- 
ment with penicillin of sulfonamide- 
resistant gonorrhea. 

Chancroidal Infections 

The use of sulfathiazole in the treat- 
ment of chancroidal infections has been 
encouraging. However, with the use of 
penicillin, the treatment of some of the 
other venereal infections does not look 
promising. This is true in chancroidal 
infections and Nelson 19 reports the use 
of 1,360,000 units and 2,800,000 units 
in two cases of granuloma inguinale 
without any significant changes. The 
Donovan bodies were present in the 
tissues in one case twenty-seven days 
after therapy was begun. 

Lymphogranuloma 

Lymphogranuloma venereum is in- 
cluded in some States now for which 


routine diagnostic service is offered by 
the division of laboratories. 

The complement fixation test is con- 
sidered the superior method of clinching 
the diagnosis. In areas where this infec- 
tion is found, more often the percentage 
of positive tests 20 runs about forty in the 
adult Negro to twelve for adult white. 
Children have a positive reaction when 
newborn, if born of infected mothers. 
They lose the positive characteristic in 
two to four months. The persistence of 
an immune reaction in age groups where 
sexual contacts are less frequent sug- 
gests the possibility the virus persists in 
the body, providing continued antigenic 
stimulus. 

For making the complement fixation 
test, two blood specimens should be 
collected, one specimen to follow the 
other in a matter of a few days or a 
week. 21 The demonstration of the rise 
in complement fixation titer in the sec- 
ond specimen is of special significance 
in establishing a diagnosis in an existing 
lesion. A single positive test, on the 
other hand, may indicate either current 
or past infection. 

Granuloma Inguinale 

Like lymphogranuloma venereum, it 
is thought by Anderson, 22 a complement 
fixation test will be standardized to be 
of distinct value in the diagnosis of 
granuloma inguinale. 

The Donovan bodies from this latter 
disease have been reproduced in the 
epithelial cells of the yolk sac and in 
the yolk of a chick embryo. These 
micro-organisms produce in this culture 
antigens that elicit immune reaction in 
the skin and serum of granuloma in- 
guinale patients. The complement fixa- 
tion is highly specific in the serum of 
persons having this latter disease as 
compared to patients having syphilis or 
lymphogranuloma venereum. 
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It is proposed that these strains of 
bacterium be the type of a new genus 
Donovania, in recognition of Donovan 9 s 
original description of the pathognomonic 
bodies of granuloma inguinale; and the 
specific name granulomatis donovania 
be applied to designate its relationship 
to the characteristic lesion of the disease. 
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poisoning, in children, 603 
Acetylsulfanllamide sodium in tuberculous cys- 
titis, 977 

Achylia pancreatlca, 704 
Acid, diethylthiobarbituric, 80 
Acidosis, of newborn, 586, 593 
Acromegaly, 24 
and hirsutism, 102 
case -report, 102 
Actinomycosis 
in war surgery, 917 
penicillin, 9<27 

Adaptation tests, to dark, 484 
Addison’s disease, and hair growth, 96 
Adenocarcinoma 
of bronchial wall, 861 
of endometrium, 148 


Adenoma 
of bronchus, 855 
of islands of Langerhans, 709 
of parathyroid, 74 
of thyroid, 76 
sebaceum, 444 

Adenomyosarcoma of kidney, 980 
Adhesive 

capsulitis of shoulder, 790 
tenosynovitis, 340 
Adnexa uteri 
gonococcal infection, 116 
in urinary tract disorders, 149 
Adrenal gland, in hypertrichosis, 94, 97, 103 
Adrenalin, see Epinephrine 
Aero -otitis media, 517, 625 
Aerosinusitis, 516, 624 
nonobstructive, 516 
obstructive, 516 

Aerosol penicillin inhalations, 108, 535, 943 
African trypanosomiasis, 388 
Afterimages, 4*97 

Agglutination test in brucellosis, 480 
Agglutinins, anti-Rh, 546 
Agranulocytosis 
and mouth infections, 927 
from atabrine, 369 
from sulfadiazine, 927 
from thiouracil, 82, 323, 324, 927 
brewer’s yeast, 3*23 
case report, 83 
liver injections, 325 
penicillin, 325 
vitamin B, 323 
whole blood, 32*5 

Ainhum, roentgen diagnosis of, 631 
Air arthrography in diagnosis of torn semilunar 
cartilage, 770 

Air-borne fungi, allergy to, 13 
Air-borne surgical center, 895 
Air insufflation, mortality from, in pregnancy, 
179 

Albers-Schbnberg disease, facial manifestations 
of, 92t9 

Albucid, in corneal ulcers, 483 
Albumin, in nephrosis, 3*07 

Albumino cytologic dissociation, in encephalo- 
myelitis, 396 

Albuminuria, in scrub typhus, 374 
Alcoholism, electroencephalography in, 398 
Aleukia splenica, 295 
Alkalosis, congenital, with diarrhea, 55*2 
Alkamine ether, benzhydryl, in histaminic urti- 
carias, 4 

Allergens 
aminophylline, II 
benzoic acid, 12 
castor oil, 12 
chemicals in flour, 12 
endogenous hormones, 10 
fungi, 13 
histamine, 4 
human dander, 5*1 
methyl methacrylate, 928* 
penicillin, 7, 47 
protamine zinc insulin, 8 
salmine, 8 
sulfonamides, 43 
thiobarbital, 81 
thiouracil, 78, 83, 927 
tobacco smoke, 12 
Allergy, 1 

acetylcholine, 1 
aminophyllin, 1 
and abdominal pain, 563 
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Allergy ( continued ) 
and arthritis from thiouracil, 324 
and bronchiectasis, 515 
and psychoses, 466 
and sinusitis, 520 
and uveitis, 501 
antihistaminic substances, 1 
barium chloride, 1 
benadryl, 1, 3 
in bronchial asthma, 2 
in childhood allergies, 3 
in hay fever, 2 

in physical allergy of head, 3 
in urticaria, 2 

benzhydryl alkamine ether, 4 

bronchial asthma, 8; see also Asthma 
diagnostic tests, 4 
conjunctival test, 5 
eosinophile, 5 

fatality following intradermal tests, 4 
skin sensitivity in aged, 4 
endocrine, 10 

hay fever, 6 1 ; see also Hay fever 
histamine, 1 
intradermal test, 1 

histaminic cephalagia with duodenal ulcer, 4 
mouth infections, 928 
nasal, 50‘6 

papaverine, 1 

physical allergy of head, 3, 415, 522 
sulfonamide therapy, 109 
unusual sensitizations, 10 
urticaria, 7'; see also Urticaria 
Alloplastic grafts in cranioplasty, 7*55 
Alpha-estradiol benzoate, in habitual abortion, 
150 

Alpha-lobeline in asphyxia neonatorum, 200, 585 
Aluminum hydroxide, in incrusted cystitis, 975 
Amblyopia, 496 
ex anopsia, 405 
toxic, 496 
vitamin B, 496 
Ambosexual hair, 95 

Amebiasis, 289, 383'; see also Dysentery, amebic 
Amebic hepatitis, 288, 683 
Amebicides, toxicity of, 290 
Amenorrhea, 88, 128 
and bilateral polycystic ovaries, 130 
desiccated thyroid extract, 128 
equine gonadotropin, 128 
war amenorrhea, 125 

Amethocaine hydrochloride, in bronchiectasis, 
109 

Amethone, 969 

Amidopyrine in dysmenorrhea, 143 
Amino acid therapy 
in glomerulonephritis of childhood, 565 
in peptic ulcer, 272' 

Aminophylline 
effect on intestinal tract, 31 
in allergy, 1 ' 

Ammoniated mercury, in impetigo of newborn, 
201 

Ammonium chloride 
in anuria, 970 
in edema, 2*6*8 

in glomerulonephritis of childhood, 565 
in nephrosis, 307 
Amnesia, posttraumatic, 762 
Amniotic fluid, penicillin transmitted to, 182 
Amphetamine, see Benzedrine 
Ampulla of Vater 
carcinoma, 7il3 
malignancy, 737 
stricture, 661 
Amputations, 897 

below-knee amputation stumps, 902 
complications, 903 
operation, 902 

compression dressing of stumps, 904 


Amputations ( continued ) 
early care of patient, 897 
occupational therapy after, 475 
painful stumps, 904 
plastic surgery of stump, 899 
aftercare, 899* 
closed method, 899 
method of application of graft, 899 
open method, 900 
reamputation, 901 
postoperative care, 901 
surgical management, 89*8 
aftercare, 898 
evaluation of stump, 89*8 
flrst procedure, 898 
second procedure, 898 
thigh amputation, 900 
Amylase in pancreas diseases, 702 
Amytal sodium 

as prognostic index in shock treatment, 468 
in hysteria, 469 
in iridocyclitis, 500 
in narcoanalysis, 450 
in war neuroses, 443 
with electronarcosis, 470 
with shock therapy, 469 
Analgesia, see Anesthesia 
Anascara, see Edema 
Anastomosis 

esophagojejunal, 874 

gastro jejunal, in peptic ulcer of duodenum, 728 
in biliary duct stricture, 650 
m carcinoma of colon, 744 
m coarctation of aorta, 871 
in malignancy of small intestine, 738 
m megacolon, 751 
in regional ileitis, 741 
of aortic arch to pulmonary artery, 8'6'9 
splenorenal, 696 
Ancylostomiasis, 382 
in childhood, 597 
hexylresorcinol, 6*97 
Iron, 597 

oil of chenopodium, 597 
tetrachlorethylene, 597 
transfusions, 597 
roentgen diagnosis, 639 
Androgenic therapy, 89 
in endometriosis, 972 
in malignancy of female genitalia, 122 
in menopause of cancer patients, 124 
Anemia 

and carcinoma of stomach, 275 
aplastic, from atabrme, 3'69 
congenital, of newborn, 2K)1 
diet in, 62 

hemolytic, from plasmoquine, 367 
in burns, 896 
in children, 547 

erythroblastosis fetalis, 201, 547, 587 
in peptic ulcer, 275 
in pregnancy, 172 
liver extract therapy, 967 
pernicious, and neuritis, 420 
sickle cell, and gallstones, 670 
splenic, 295 
Anesthesia, 15 
curare, 22, 968 
fire and explosion from, 21 
in repair of cleft lip, 819 
in urology, 968 
AP-43, 969 
curare, 968 
cyclopropane, 969 
pentothal sodium, 969 
in war injuries of chest, 880 
inhalation, 17 
cyclopropane, il9 
nitrous oxide, 17 
technic, 19 
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Anesthesia (continued) 
intravenous, 20 

morphine with dextroamphetamine, 965 
obstetric, 192 
eaudal, 19'2, 193 
continuous, 194 
me tycaine, 193 
single block, 195 
paracervical, 192 
eucupin, 19.2 
merthiolate, 192 
novocaine, 192 
nupercaine, 192 
spinal, 193 
pontocalne, 193 
operative risk, 15 
preanesthetic sedation, 10 
regional, 20 

in penicillin therapy, 942 
in war injuries of chest, 880 
spinal 

in carcinoma of biliary tract, 663 
in duodenal ulcer operations, 730 
in gastric resection, 727 
neurological complications, 427 
Anestheslne, before intravenous arsenicals in 
syphilis, 61 

Aneurysm 
arteriovenous, 907 
dissecting, of aorta, 626 
of splenic artery, 297 
traumatic, 907 
Angina 
pectoris, 232 
thiouracil, 325 
Vincent’s, 534, 921 
Anginose mononucleosis, 533 
Angiography, intracranial, 622, 752 
Angioid streaks of retina, 497 
Angioma; see also Hemangioma and Lymph- 
angioma 
of eyeball, 491 
of spleen, 2,97 

Angiomatosis of intestines, 735 
Anhydrohydroxy-progesterone, in hypo-ovar- 
ianism, 127 

Aniline dye poisoning, in children, 603 
fresh air, 603 
methylene btue, 603' 
transfusions, 603 
Ankylosing spondylitis, 3'3i8 
Anomalies, congenital, 534 
Anovulomenorrliea, 128 
desiccated thyroid extract, 128 
equine gonadotropin, 123 
Anoxia test in coronary insufficiency, 232 
Antigen-antibody mixtures, in hay fever, 6 
Antlhistaminic substances, 1 
Antimony compounds 
in filariasis, 379 
in kala azar, 38i8 

trivalent sodium antimony salt; see Fuadin 
Antipenicillinase Immune sera, 940 
Anti-Rh agglutinin demonstration, 546 
Antitoxin 

in war surgery, 916 
meningococcus, 404 
Antrum 
carcinoma, 521 
neck dissection, 522 
radium, 521 

radon seed implantation, 522 
gastritis, 632 

Antrypol, in African trypanosomiasis, 389 
Anuria, $70 
etiology, 9.70 
treatment, 9.70 
ammonium chloride, 970 
diuretin, 970 

glucose, sucrose, or dextrose, 970 


Anuria 

treatment ( continued ) 

magnesium sulfate, 970 
mercury, 970 
methenamine, 970 
pilocarpine, 970 
potassium nitrate, 970 
silver nitrate, 971 

Anus, congenital incomplete rupture of mem- 
brane, 555 

Anxiety states, adrenalin in, 966 
Aorta 

congenital coarctation, 870 
dissecting aneurysm, 626 
Aortitis, syphilitic, calcification In, 625 
AP-43 anesthesia, 969 
Appendicitis, 639 
complications, 645 
diagnosis, 6*40 
etiology, 639 
in childhood, 642 
in pregnancy, 176, 643 
incidence, 639 
mortality, 647 
retrocecal, 641 
treatment, 643 

drainage of peritoneal cavity, 643 
early rising, 645 

glucose and saline intravenously, 643 
penicillin, 643 
sulfonamides, 643 
Wangensteen decompression, 643 
Appendicostomy, 647 
Apperception test, thematic, 458 
Appetite, control of, 329 
Arachnoiditis 

from spinal anesthesia, 4'28 
optochiasmic, 497 

mercuric cyanide, 497 
methenamine, 497 
neurotropic vaccines, 497 
nonspecific proteins, 497 
roentgen therapy, 497 
sodium iodide, 497 
sodium salicylate, 497 
surgery, 497 
thiamin chloride, 497 
Ariboflavinosis, 488 
Arms 

flap repair of defects, 832 
hyperabduction of, neurovascular syndrome 
from, 2'61 

hyperadduction of, neurovascular syndrome 
from, 422 

Arrhythmia, in childhood, 571 
Arsenicals 

causing nausea in syphilis, 61 
in lung abscess, lUl 
In neurosyphilis, 431 
in syphilis, 224 
in syphilitic pregnancy, 167 
Artefacts in electroencephalography, 451 
Arteries 

arteriovenous aneurysm, 907 
coronary artery disease, 231 
injuries, 906 
direct injuries, 906 
early results, 906 
late results, 9*06 
pulmonary, stenosis of, 568 
splenic, aneurysm of, 297 
subclavian 

costoclavicular compression, 812 
occlusion, 261 
traumatic aneurysm, 907 
vasospasm, 906 
Arteriography, cerebral, 752 
Arteriovenous aneurysm, 907 
Arthritis and rheumatoid conditions, 23 
acromegaly, 24 
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Arthritis and rheumatoid conditions ( continued ) 
allergic, from thiouracil, 324 
atrophic, 337 
diet in, 70 
gonococcal, 850 
artificial fever, 350 
bed rest, 3*50 
diet, 350 

physiotherapy, 350 
sulfonamides, 350 
typhoid vaccine, 350 
gouty arthritis, 24 
joint disease, 24 
Marie -Striimpell, 337 
osteoarthritis, 32 
rheumatoid arthritis, 26 
analgesics, 28 
blood transfusions, 29 
diet high in vitamins, 28 
exercijse, 2i8 
heat, 23 

osteotomy of spine, 795 
penicillin, 30, 32 
physiotherapy, 31 
radon ointment, 30 
sulfonamides, 30 
support for Joints, 28 
vasodilatation, 31 
x-rays, 39 

shoulder periarthritis, 340 
soondylitis, 25, 338 
StilPs disease, 23 

Arthrography, air, in diagnosis of torn semi- 
lunar cartilage, 770 

Arthrotomy for traumatic internal derangement 
of knee joint, 798 

Arthus reaction, from penicillin, 7 
Artificial 
fever therapy 

in gonococcal arthritis, 350 
in neurosyphilis, 429 
in syphilis, 225 
insemination, 2015 

pneumothorax, see Pneumothorax, artificial 
respiration, 349 

in asphyxia neonatorum, 200, 585 
injurious use in newborn, 627 
Ascariasis, 597 
roentgen diagnosis, 631 
Asearis lumbricoides, In childhood, 597 
hexylresorclnol, 599 
magnesium citrate, 597 
oil of chenopodlum, 597 
tetrachlorethylene, 597 
Ascending colon type of constipation, 636 
Ascites, see Edema 
Ascorbic acid, see Vitamin C 
Asphyxia of newborn, 585 
alpha-lobeline hydrochloride, 686 
artificial respiration, 2.00, 585 
carbon dioxide, 586 
laryngoscopy, 695 
oxygen therapy, 585 
Aspldium, see Male fern 
Aspiration in shoulder periarthritis, 340 
Aspirin, see Acetylsallcyllc acid 
Asthenia, postmalaria, 370 
Asthma, 8, 368 
and carcinoma of lung, 8 
and psychoses, 466 

and spontaneous mediastinal and subcuta- 
neous emphysema, 9 
benadryf, 2 

helium and epinephrine therapy, 10 
penicillin, 10, 358, 947 
penicillin aerosol Inhalation, 9 
sputum cholesterol, 10 
A, T. 10, See Dihydrotachysterol 
Atabrlne 

effect on liver, 288, 868 


Atabrine ( continued ) 
in malaria, 227, 364 
in parasitic disease of childhood, 596 
Athlete’s foot, in diabetes, 328 
Atopic eczema, pathogenesis of, 51 
Atrophic arthritis, 337 

Atrophy of liver, acute yellow, of fetus, 201 
Atropine 

before anesthesia, 999 

in abdominal pain of childhood, 563 

in corneal ulcers, 484 

in eye wounds, 488, 493 

in iridocyclitis, 500 

in myasthenia gravis, 496 

in poliomyelitis, 434 

in trachoma, 492 

in uveitis, 501 

sulfate 

and P-E interval, 239, 243 
in auricular fibrillation, 238 
in migraine, 413 
in myasthenia gravis, 416 
in obesity, 329 
Atypical 

lichen planus, 368 
pneumonia, 220 
and rib fractures, 629 
Auditory paresthesia, 612 
Auricular fibrillation, and myocardial Infarc- 
tion, 234 

Autohemotherapy in pruritus, 54 
Autonomic imbalance, and electrocardiogram, 
241 

Autovaccines in desquamative gingivitis, 923 
Avian malaria, 364 
Aviators, war neuroses of, 442 
Avulsion of scalp, 817 

B 

Babinski’s sign in malaria, 426 
Bacillary infections, 215 
dysentery, 217, 290, 386 
leprosy, 2.18 
pertussis, 21!6 
tuberculosis, 215 

Baciile Calmette-Gu6rin in tuberculosis, 611 
Back pain, 334, 425 

from skeletal metastasis from prostatic card 
noma, 807 
in soldiers, 386 
postural treatment, 336 
Bacteremia, see Septicemia 
Bacterial Infections, 210 
bacillary, 216 
endocarditis 
acute, 2160 
subacute, 211, 253 
in childhood, 672 
gonococcic, 2H4 

importation of parasitic infections, 229 

menigococcic, 213 

pneumoooccic, 210 

protozoan, 226 

rickettsial, 218 

spirochetal, 224 

staphylococcic, 213 

streptococcic, 211 

virus, 219 

Bacteriemia, see Septicemia 

Bacteriophage in bacillary dysentery, 290 

Bacteriostatic drug*, 891 

Ballooned intervertebral disc, 774 

Banti’s syndrome, 696 

Barach's aerosol penicillin Inhalations, 108 

Barbiturates 

electroencephalography after, 398 
in narcoanalysis, 456 
in preanesthetic sedation, 18 
in war surgery, 894 
Barium chloride in allergy, 1 
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Barotrauma, 516, 624 
Barre-Guillain syndrome, 396 
Bartholin's abscesses, 116, 116 
Basedow’s disease, see Hyperthyroidism 
Bath, whirlpool, in burns, 34'9 
BCG in tuberculosis, 611 
Bee venom in trachoma, 4-92 
Behavior of newborn, 584 
Belladonna, see Atropine 
Bellafoline in migraine, 413 
Bell’s palsy, 342 
electrical measures, 343 
strapping, 342 

Belot's projection method, in foreign bodies of 
eye, 43 , 9 

Belzare’s tuberous sclerosis, 446 
Benadryl, 1, 3, 963 
in bronchial asthma, 2 
in childood allergies, 3 
in hay fever, 2 

in physical allergy of head, 3 
in urticaria, 2 
Bends, 626 

Benign tumors, see Tumors 
Benzedrine 

dextroamphetamine with morphine, 966 
sulfate 

in narcolepsy, 462 
in obesity, 329 

Benzhydryl alkamine ether, in histaminic urti- 
carias, 4 

Benzoic acid, allergy to, 12 

Benzyl penicillin in impetigo of newborn, 201 

Beriberi 

and pregnancy, 177 
of newborn, 683, 696 
Bicarbonate of soda 

• in anuria, 971 
in edema, 268 

in endometritis, 198 
in iridocyclitis, 600 

Biedl-Moon-ibawrenee syndrome, 444 
Bilateral 

fracture of femur after irradiation, 768 
. polycystic ovaries, 136, 207 
Bilharziasis, urinary, 975 
fuadin, 976 
Biliary tract, 649 
carcinoma, 661 
cholanglograms, 666 
fistula, 664 

identification of common duct, 668 
roentgenograms, 666 
rupture of common duct, 666 
stricture, 649 
surgery, 649 
Bilirubinuria, 54*1 
procedure, 641 
reagents required, 641 

Billeelectan, in roentgenology of gallbladder, 675 
Biopsy deciding early skin grafting, 826 
Births, multiple, 186 

Bismuth 

in amebiasis, 290 
in neurosyphilis, 481 
in syphilis, 224 
in syphilitic pregnancy, 167 
in Vincents angina, 921 
Blackwater fever, see Malaria 
Bladder 
automatic, 978 
calculi, 978 
carcinoma, 971 
incrusted cystitis, 974 

* neurogenic, 9718 

ephedrine sulfate, 9T8 
methyl testosterone, 978 
penicillin, 978 
sulfonamides, 978 
transurethral resection, 978 


Bladder {continued) 
stress incontinence, 160 
trigonitis, 149 
tuberculous cystitis, 976 
vesicovaginal fistula, 168 
Blair-Brown knife, in skin grafting, 826 
Blalock operation m carcinoma of pancreas, 717 
Blast injuries, see also Crush injuries 
of chest, 887 
of head, 761 

Bleeding, functional, 87 

Blindness, occupational therapy in, 476 

Blood, see Hematology 

Boehm- Cannon’s point, 635 

Bone 

changes with syringomyelia, 804 

dual grafts, 815 

frontal, osteomyelitis of, 523 

infantile cortical hyperostosis, 637 

innominate, disarticulation of, 816 

marrow findings in anemic pregnancy, 172 

molded graft, 822 

obliteration of cavities after traumatic osteo- 
myelitis, 80)1, 821 

osteochondritis dissecans of elbow, 638 
retardation of growth by wire loop, 773 
sarcoma from irradiation, 769, 792 
skin flaps to repair defects, 827 
surgery, 891 
Boric acid 

in gum acacia technic of skin grafting, 827 
in thrombophlebitis, 118 
Brachial plexus 

costoclavicular compression, 812 
in hyperabduction of arms, 283 
pain, 424, 759 

pressure, transient “O” diastolic, 262 
Brain 

abscesses, penicillin therapy, 951 
changes in electroencephalography, 45-4 
injuries, 343, 769 
Breakbone fever (dengue), 223- 
Breasts, enlarged, 823' 

Breech presentations, 186 
Brewer's yeast 

in thio uracil administration, 323 
in thyrotoxicosis, 76 
Broekelige, 481 
Bromides 

electroencephalography after, 398 
in epilepsy, 491 
in pruritus, 53 
in tetanus, 614 
Bromsulfalein test, 286, 656 
Bronchial infection 
adenoma, 85-5 
asthma, see Asthma 
cylindroma, 868 

laryngotracheobronchitis, 110, 627 
penicillin therapy, 10, 838 
tracheobronchial tuberculosis, 848 
Bronchiectasis, 840, 947 

amethocaine hydrochloride, 109 
and allergy, 516 
and sinusitis, 614 
cylindrical, 840 
penicillin, 109' 

penicillin aerosol Inhalations, 9 
prognosis, 841 
sacular, 840 

sulfonamide therapy, 108 
Bronchiogenic carcinoma, 858 
pneumothorax, 860 
radiation therapy, 860 
surgical extirpation, 860* 
thoracic exploration, 860' 

Bronchitis 

laryngotracheobronchitis, 110, 527 
penicillin aerosol inhalation, 9 
tuberculous, 112 
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Bronchography in pulmonary tuberculosis, 842 
Bronchopleural fistula, 840 

Bronchopulmonary infections, penicillin in, 107 
Bronchoscopy 

in pulmonary tuberculosis, 1*12 
in tracheobronchial tuberculosis, 850 
Bronchus, see Bronchial infection 
Brown-Blair knife, in skin grafting, 825 
Brucellosis, 479 
and uveitis, 501 
diagnosis, 479 
treatment, 479 

Brunschwig operation in carcinoma of pancreas, 
716 

Bueckler’s corneal dystrophies, 481 
Bunnell-Paul reaction in mononucleosis, 534 
Burns, 34-9, 896 
of cornea, 481 
of hand, 834 
operative risk, 15 
shock from, 8 j 9 f 5< 
treatment, 8i96 
elevation, 350 
exercises, 3-5'0 
skin grafts, 82i6, 897 
full thickness grafts from neck, 897 
selection of time, 807 
whirlpool baths, 340 
whole blood therapy, 896 
Bu row's solution in exfoliative dermatitis from 
aiabrine, 3*68 
Bursa pharyngea, 529 
Bursitis, Thorn waldt's, 528 
Butterfly vertebra, 771 

Bywaters treatment of crush syndrome, 310 

c 

Caffeine in resuscitation of newborn, 200 
Caisson disease, 625 
Cajuput oil in tuberculous cystitis, 97'6- 
Calcifications 
in silicosis, 62'8 
in syphilitic aortitis, 625 
para -articular, of knee, 788 
pulmonary, 351, 611, 628 
Calcium 

carbonate, in edema, 267 
gluconate, in hypoparathyroidism, 72 
in cataract extraction, 494 
in pregnancy diet, 161 
in sinusitis in children, 519 
in uveitis, 501 

lactate, in hypoparathyroidism, 72 
pantothenate, in oral disease, 925 
Calculi 
bladder, 973 
common duct, 66 f 6 
gallstones, 6'6-9 
in appendix, 6i47 
kidney-calcium urolithiasis, 979 
Calories 

in pregnancy diet, 161 
in subacute bacterial endocarditis, 259 
Cancer, 33; see also Tumors 
adenocarcinoma of endometrium, 148 
bronchiogenic, 858 
carcinogenesis, 38 
characteristics of tumor tissues, 40 
chemotherapy, 42 
diet, 39 

fallopian tube in spreading of, 126 
heredity, 37 

intrapulmonary spread, 629 
lymphocytes, 3-7 
menopausal symptoms, 124 
milk factor, 36 
of antrum, 521 
of biliary tract, 661 
of bladder, 971' 


Cancer ( continued ) 
of cervix, 131, 6-20 

in pregnancy, 175, 175 
of cervix uteri, 135 
of colon, 744 
of esophagus, 875 
of gallbladder, 673 
of genitalia of female, 122 
of larynx, 5*24 
of liver, 685 
of lung, 8, 856 
of mouth, 618 
of oral cavity, 9'34 
of ovaries, 126, 620 
of pancreas, 713 
of prostate, 8‘0-T, 983 
of rectum, 636 
of small intestine, 735 
of stomach, 2-75, 633 
of trachea, 112 
of uterus, 12-6, 543 
vaginal smears in diagnosis, 120 
Cannabis indica in pruritus, 54 
Cannon -Boehm's point, 635 
Capillary hemangioma of intestine, 735 
Caprokol, see Hexylresorcinol 
Capsulitis, adhesive, of shoulder, 790 
Carbarsone 
in amebiasis, 383 

in dientamoeba fragilis of childhood, 598 
in parasitic disease of childhood, 596 
Carbon dioxide in asphyxia neonatorum, 585 
Carcinogens, 38 
Carcinoma, see Cancer 
Cardiovascular system, 231 
acute bacterial endocarditis, 250 
cardiac wounds, 885 
childhood disease, 566 
arrhythmia, 571 

congenital heart disease, 568, 8>6-4 
diagnosis, 5-66 
hypertension, 571 
rheumatic fever, 573 
subacute bacterial endocarditis, 572 
congenital coarctation of aorta, 870 
congenital heart disease, 568, 864 
coronary artery disease, 231 
disability retirement rate, 249 
edema, 2-64 

electrocardiography, 238 
gallstones and heart disease, 675 
heart failure, chronic congestive, fluid dynam- 
ics in, 26 4 1 
hypertension, 249 
in pregnancy, 183 
cesarean section, 187 
occupational therapy, 475 
peripheral vascular disease, 2(61 
rheumatic heart disease and tooth extrac- 
tions, 93-2 

subacute bacterial endocarditis, 263 
transient “0” diastolic brachial pressure, 252 
Caries, dental, 918 
in childhood, 651 
Caruncles of urethra, 165, 987 
Castor oil allergy, 12 
Casualties, industrial, 348 
Cataplexy, 464 
Cataract, 487, 493 
complicated, 493 
congenital, 571, 583, 585 
electrical, 494 
etiology, 494 
extraction, 494 
complications, 494 
hyphemia, 495 
infection, 495 
postoperative care, 494 
preoperative care, 494 
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Cataract ( continued ) 
traumatic, 492 
with glaucoma. 490 
Catarrhal jaundice, in children, 556 
Catmint lenses, 405 

Cattell operation in carcinoma of pancreas, 717 
Caudal anesthesia in labor, 192, 193 
continuous, 194 
single block, 195 
Causalgia, 421 

surgical sympathectomy, 421 
sympathetic block, 421 
Cauterization 

in carcinoma of cervix, 131 
in cataract extraction, 4'94 
in cervicitis, 131 
in corneal ulcers, 433 
in urethral caruncles, 155 
Cavernous hemangioma of intestine, 735 
Cecostomy 

in carcinoma of colon, 7*15 
in megacolon, 751 
Celiac disease, 704 
in childhood, 556 
liver extract, 558 
low fat, high protein diet, 559 
pancreatin, 659 
vitamins, 559 
Cellulitis 
oral, 934 
pelvic, 198 
penicillin, 198 
sulfadiazine, 198 
x-rays, 198 

Celluloid in cranioplasty, 765 
Cephalagia, histamlnie, with duodenal ulcer, 4 
Cephalin-cholesterol flocculation test, 285, 510, 
556 

Cephalopelvle disproport Ion in labor, 186 
Cerebral 

arteriography, 752 
hematoma, 761 
malaria, 371 

metabolism in mental depression, 466 
Cerebrocranial Injury, 348, 760 
Cerebrospinal meningitis, 406 
Cervical rib, in scalenus ant ions syndrome, 422 
Cervicitis, 131 
coagulation, 131 
conization, 131 
nasal tip, 131 

Cervicofacial actinomycosis, 927 
Cervix, 131 
carcinoma, 131 
cauterization, 131 
in pregnancy, 175, 176 
Interstitial radium needles, 183 
pelvic lymphadenectomy, 132 
radium, 133 

roentgen therapy, 133, 620 
Werthelm operation, 134 
cervicitis, 131 
gonococcal infection, m 
juxtftoervioat fistula, 153 
mucus plug removal by Insufflation, 206 
paracervical anesthesia, 192 
pregnancy In, 1 66 
Uteri, 185; see also under Uterus 
Cesarean section, 186 
extraperftoneal, 189 
in abruptio placentae, 187 
In breech presentations, 186 
In carcinoma of cervix, 177 
In contracted pelvis, 186 
In delivery of quadruplets, 186 
in elderly primipara, 1*87 
in heart disease, 187 
in placenta previa, 181, 186 
In postmaturity of fetus* 187 
in toxemia of pregnancy, 187 


Cesarean section ( continued ) 
in transverse presentations, 1!87 
in tumors, 186 
previous operations, 187 
repeat operation, 186 
Chancres of oral mucosa, 924 
Chancroidal infections, 996 
penicillin, 996 
sulfathiazole, 996 
Charcot’s fever, 660 
Chaulmoogra oil 
in conjunctivitis, 480 
in uveitis, 501 

Check- valve cavities in tuberculosis, 847 
Chemicals 

corneal burns from, 481 
in flour, allergy to, 12 
pruritus from, 53 

Chemotherapy, 936; see also Penicillin and 
Sulfonamides 
in infectious diseases, 210 
in otorhinolaryngology, 531 
in syphilis, 56 
in war surgery, 915 
Chenopodium oil 

in ancylostomiasis of childhood, 597 
m ascaris lumbrieoides of childhood, 597 
Chest, see Thoracic surgery 
Chickenpox, 560 

Child operation in carcinoma of pancreas, 717 
Childbirth, see Labor 

Chilling, psychiatric factors in vasoneuropathy 
after, 261 

Chiniofon in amebiasis, 2’90, 383 
Chloral hydrate in tetanus, 614 
Chloroquine, SN7618, arelen, in malaria, 367 
Cholangiograms, 66'6 
Cholangitis, 650, 660 
Cholecystectomy 
hepatic duct stricture after, 658 
in cholecystitis, 678 
in typhoid carrier, 681 
Cholecystitis, 66-8, 677 
and dermatosis, 676 
treatment, 677 

cholecystectomy, 678 
cholecystostomy, 678 
glucose solutions, 677 
ice cap to abdomen, 677 
morphine, 677 

Cholecystogastroduodenal fistula, 664 
Cholecystohepatic duct, 672 
Cholecystostomy in cholecystitis, 678 
Oholedochostomy scar rupture, 665 
Cholera, 386 
guanidine, 386 
sulfaguanidine, 3186 
suxidine, 386 
Cholesterol 

-cephalin flocculation test, 285, 540 \ 5*56 
sputum, in asthma, 10 
Chondromalacia of patella, 769 
Choriomeningitis, benign lymphocytic, 4*12 
Chorionic 

gonadotropin, in hypo-ovarianism, 127 
hormone* 87 

Choroid layer ossification in eye, 623' 

Chromic acid in Vincent's angina, 922 
Chvostek sign in hypoparathyroidism, 72 
Cirrhosis* portal* serum proteins in, 541 
Cleft 
Up, 818 
palate, 927 

vertebra, sagittal, 771 
Climacteric 

female, see Menopause 
male, 981 

testosterone propionate, 981 
Clinical pathology, 640 
Closed pneumothorax, 883 
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Dermatol ogy ( continued ) 
pruritus, 52 

scabies, three-hour treatment of, 55 
Oppenheim ointment, 55 
zinc oxide paste, 56 
sensitivity of skin in aged, 4 
sulfonamides, 43 
local applications, 44 
oral medication, 44 
prophylactic use, 44 
reactions, 45 
urticaria, 7 
vitamin therapy, 54 
Dermatome, Padgett's 
in skin grafting, 825 
resplitting split-thickness grafts, 82(7 
Dermographism, benzhydryl alkamine ether in, 
4 

Dermohmmeter, 7165 

Dermoid of eyeball, 491 

Dermoplasty, see Skin grafting 

Descensus of uterus, 137 

Desquamative gingivitis, 923 

Detachment of retina, 4'98 

Dexadrine in obesity, 330 

Dextri maltose in peptic ulcer, 273 

Dextroamphetamine, with morphine, 965 

Dextrose 

content in liver, 693 
in anuria, 970 

in eclampsia of pregnancy, 178 
in edema, 270 

in massive nutritional edema of pregnancy, 
165 

in M£ni£re’s disease, 507 
D.H.E.-45 in migraine, 413 
Diabetes 
insipidus, 73 
insulins, 320 
mellitus 

and emotional factors, 465 

and gallbladder disease, 6S0 

and hirsutism, 98 

and hyperthyroidism, 84 

and neuritis, 418 

and pregnancy, 1*68 

and retinitis, 498 

and rubeosis iridis, 493 

and skin, 32*8 

Diaphragmatic hernia complicating delivery, 
878 

Diarrhea, see also Dysentery 
from thiouracil, 324 
in amebic hepatitis, 289 
in children, 551 
with congenital alkalosis, 552 
with epidemic nausea and vomiting, 551, 586 
in peptic ulcer, 274 
infectious, 217 
Diasone 
in leprosy, 387 
in tuberculosis, 215 

Diastolic brachial pressure, transient “O,” 252 
Diathermy 
in glaucoma, 490 
in poliomyelitis, 433 
in pulmonary tuberculosis, 112 
in rhizomelic spondylosis, 339 
in shoulder periarthritis, 340 
in tracheal neoplasms, 112 
in urethral caruncles, 155 
Diazlne in malaria, 364 
Dibutollne sulfate, 484 
Dlbutylphthallate, as repellent, 392 
Dichloro-diphenyl-trichloroethane, see DDT 
Dicoumarln 

in congenital heart disease, 869 
in subacute bacterial endocarditis of child- 
hood, 572 

in thrombophlebitis, 118, 119 


Dientamoeba fragilis, in childhood, 598 
carbarsone, 598 
Diet and dietotherapy, 61 
in anemia, 62 
in arthritis, 70 
in cancer, 33 

in congenital pancreatic deficiency, 559 
in diabetes, 70' 
in edema, 268 

in gastrointestinal operations, 67 
postoperative diet, 68 
preoperative diet, 67 
in geriatrics, 63 
in gonococcal arthritis, 350 
in hemothorax, 882 
in hyperinsulinism, 70 
in kidney disease, 62, 307 
in liver disease, 63, 692 
in mouth operations, 69 
in oral disease, 92*5 

in pregnancy, 62, 161, 92-6 1 ; see also Pregnancy, 
nutrition reauiroments 
in pruritus, 54 
in rheumatoid arthritis, 28 
in surgery, 64 
in throat operations, 69 
in tuberculosis, 70 
in ulcers, 68 

infant feeding, 589 ; sec also Infant feeding 
Karel! diet in edema, 268 
of newborn, 588, 58'9 
of premature infants, 5-88 
postoperative, 65 
general house diet, 67 
liquids, 66 
soft diet, 66 
preoperative, 65 
proteins, 61 

Sippy diet in peptic ulcer, 274' 
Diethylstilbestrol, 90 
in diabetic pregnancy, 172 
in hypo-ovarianism, 127 
Diethylthiobarbituric acid. 80, 81 
Digestive system, In children, 550 
abdominal pain, 553 
celiac syndrome, 55*6 
congenital megacolon, 2'92, 554, 750 
dental caries, 55*1 
diarrhea, 551 

epidemic, with nausea and vomiting, 551, 586 
with congenital alkalosis, 552 
intussusception, 554 
liver, 566 
mouth, 550 
pyloric stenosis, 551 
rectum, 555 

regional ileocolitis, 534 
tumors, 556 

Digitalis 

In auricular fibrillation, 236 
in glomerulonephritis of childhood, 564 
in subacute bacterial endocarditis, 259 
intoxication, 484 

Dihydroergotamine In migraine, 413 
Di hydro morph? none hydrochloride, in tetanus, 
614 

Dihydrotachysteroi 

in hyperparathyroidism, 76 
in hypoparathyroidism, 72 
Dilantin sodium in epilepsy, 400 
DHaudld, in tetanus, 614 
Dimethylphthallate, as repellent, 392 
Dtmmer-Haab corneal dystrophy, 481 
Diodoquin 

in amebiasis, 2-90, 383 
In amebic hepatitis, 289 
Dionin in uveitis, 501 
Diphtheria, 562 

antitoxin In herpes zoster ophthalmicus, 487 
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Diphtheria (ronfitt urd) 
immunization, 562 
protamine diphtheria toxoid, 5*65 
Disability 

following postwieeinal hepatitis, 288 
occupational therapy, *174 
retirement rate with cardiovascular renal dis- 
ease, 24*9 

Disarticulation of innominate bone in malig- 
nancy, Kir, 

Disk 

optic, pigmentation of, 497 
ruptured intervertebral, 424, 752, 757, 774, 785, 
KPT 

1 balneation of patella, 798 
Dissecting aneurysm of aorta, 525 
Diuretic* 

in amnia. 97a 
in edema, 255, 275 
in nephrosis, 207 

Donovan bodies in granuloma inguinale, ppn 
Dowling pack, in subacute .sinusitis, 520 
DrueontiuNis, roentgen diagnosis of, 521 
Dropsy, see Kdema 
Duboiiln in lridoc> clitis, 500 
I diets 
arterial 
patent, 559 
surgical closure, 85 i 
biliary* 549 

eholerj Ntoln pat ie, 572 
common bite, 555, 558 
Dumping syndrome of peptic ulcer, 271 
Duodenopancreatectomy in eareln*>ma of pan- 
eieUH, 715 

Duodenum 
and pancreas, 52 i 
maligns n<\v. 725 
peptic ulcer, 728 
perforated, 729 
with hisiumlute crplmhtRitt, 4 
retropei itoneal perforation, 52 | 

Dwarfism* 72 
Dysentery 
amebic, 289, 282 

toxfeity of nmeblebh s. 295 
eh in Mon, 33 ft 
dlodmiUln, 290 
emetine h\ *h oehlortdo, 29 a 
\ inform, 29a 

treatment* 29 o 
cftrbftfwn#* 282 
ohirtiofon* 282 
dJotfomiJn*, 282 
2tm, 282 

ptnicdbn, 29a. 28.7 
tuccinyi iuifathiiuohi, 29“ 
tuifottftmid*«* 282 
Wof «rm, 282 
uleermiecrtifie, 2M 
bacillary, 247. 290, 285 
te«ot triophttpt* 30ft 
»utfj»dljuln«, 285 
•ulfaguanldlrtt* 2115 
•wffapyri4*in# t 3$tf* 

itilfownmidt#* 313, 2ft 
ra*ntg*n 

f>y»m«nnrrli«w, W, HI 
romitiUttStmnl, HI 
ftftfwntittl, HI 

ftmldopyrlnt* HI 
hyonoymmy*, HI 
p#vatrln«* HI 
pfctnftbftrbltal, HI 
«x«rcf*#*» IH 
ftmoMannl, Hi 
prwntfilnotont, HI 
•rent* IH 


Dysmenorrhea ( continued ) 
hypoplastic, 143 
neurotic, 143 
obstructive, 14*3 
primary, 142 

deproteinated pancreatic extract, 142 
spasmodic, 141 

estrogen therapy, 141 

Dystrophy of cornea, 481 

E 

War diseases, see Otology 

Kehinococeus infestation, roentgen diagnosis of, 
631 

Mclampsia of pregnancy, 178 
Kothynm, penicillin in, 46 
Kezema, atopic, pathogenesis of, 51 
Dczcmatous 

dermatitis, penicillin in, 46 
vaccinal lesions, 612 
Kdema, 2'64, 308 

and osteomyelitis of frontal bone, 523 
and shock, $95 
fetal, 201 

fluid dynamics in chronic congestive heart 
failure, 264 
from thiouraeil, 324 
hypoprotcincmia, 693 
labyrinthine, 522 

massive nutritional, in pregnancy, 164 

papilledema, 497 

protein content of fluid, 566 

pulmonary, 838 

treatment, 264 

acetylsalicylic acid, 267 
ammonium chloride, 268 
calcium carbonate, 267 
dilute hydrochloric acid, 268 
high fluid intake, 266 
isotonic dextrose, 270 
Kareil diet, 268 

low salt diet with acid ash, 268 
peppermint water, 270 
sodium bicarbonate, 268 
vitamin concentrates, 267 
wine, 270 
Education 

of deaf children, 508 
of mentally deficient children, 1 16 
KKO, see Kiectroencephnlography 
Kelworms (asenrlasls), 597 
Kffort syndrome, 406 
and myocardial infarction, 251 
Kggshell calcifications in silicosis, 628 
KiMemnenger complex, 867 
Kihow, osteochondritis dissecans of, 638 
Electric muscle stimulation, 340 
In Holl'it palsy, 342 
Ktectrlcnl 
cataract, 494 
sensitivity of eye, 497 

Klectrieity In diagnosis of nerve injuries, 765 
Wlftct rncf i rd logrnphy, 238 
and hypertension, 244 
and imnhodnrsal sympathectomy, 247 
atropine prolonging P-K interval, 243 
autonomic imbalance affecting, 341 
P-U interval and change in posture, 238 
rheumatic fever prolonging, 248 
Klectroeneephalography, 836, 448 
abnormal, 453 
and paychoneuroses, 467 
artefacts, 451 
focal brain changes, 464 
in barbiturate therapy, 398 
in bromide therapy, 838 
In delirium tremens, 398 
In epilepsy, 838. 468 
in grand mal epilepsy, 48 i 


61 
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El6scliro©ncephaIo^raphy ( continued ) 
m pypoglycemia, 398 
n lc> botomized patients, 3*97 
n Petit mai, 458 
in syphilis, 397 
Interpretation. 4-52 
normal, 458 
EliOtironarcosis, 46*9 
Ei#<ytroshock therapy, 468 
m Hysteria, 469 
Elephantiasis, see Filariasis 
Embolism 

air, mortality from, in pregnancy, 179 
hepatic, 690 
nephritic, 306 
pulmonary, 119, 360 
Emergency treatment, 891 
Emetine 

bismuth Iodide, in amebiasis, 290, 383 
hydrochloride 
In amebiasis, 290 
la amebic hepatitis, 28 9 
in parasitic disease of childhood, 596 
Emotion 

and blood chemistry, 467 
and diabetes melhttis, 465 
Emphysema 


generalized obstructive, in infants, 607 
oxygen, 608 

penicillin, 608 

sulfonamides, 608 
with asthma, 9 
Empyema 
of chest, 890 
of gallbladder, 678 
penicillin therapy, 947 
Encephalitis, 394 

roentgen therapy, 395, 818 
Encephalomyelitis, 396 

equine, 394 

physiotherapy, 396 
respirator, 396 

Encephalomyeloradlculoneuritis, 896 
Endocarditis 
acute bacterial, 260 
heparin, 260 
perlclUin, 260 , 948 
staphylococcic, 218 
Penicillin, 213 

subacute bacterial, 211 , 253 
tooth extraction, 932 
fnteHa for cure, 259 
to childhood, 572 
dlcoumarln, 572 
heparin, 672 
Penicillin, 672 


sulfanilamide, 572 
. sulfapyridlne, 672 
treatment. 253 
%itaiis* 259 

foci of Infection removal, 260 

hematinfc#, 250 

heparin, 811, 264, 948 
h'oh caloric diet, 259 
P«nlcfHln, 211, 264. 948 
julfona mides, 211, 268, 048 
Hfhafuslons, 261 
, 850 

EndocrtnS. n* ' Url " #ry tMK;t « 

allergy, jq 

fU lTJ? atte « : wenlngococcemia, 90 
cas « fftport, 91 

*™!!* Iosr,c Olr 8».noth*rapy, 87 
hypertn chogta , n B , 

ana a<jroroeg*1y t 108 
°?«« report, 108 
I* 1 ”? 8jlr * na > dlaeaee, 108 
a ™i ya;w *® wa « *P 

caj| * noett, as 


Kndt«crin» *l»*g,v 

hyprrf ricliMvi' in ?» nub ». »« .. iu *» #,m 
and |»f rrn.mry. P<§ 
and p'»nit|»»hi'rPU|4,rM t |** m« 
rnru* i ep«»rf e, IW U*$ 
pitrnth> rout, 72 
pituitary, 7,7 

priapism in liniUrvtiln, yn 
splcrn. 294 
thyroid, 71 
Endogenous 
cruise* nf pruritus, 63 
hormone, allergy !** jm 
Kndoitmf t ln«d«t, 971 
androgen, n*;? 
hysterectomy, f 47 
removal of ovaries, **,‘2 
roentgen irradiation, n^r 
sulfonamides, 198 
Kndnmetrttl*. 197 
iron, r»s 

liver extract* 108 
penicillin* 197 
sodium bicarbonate, l*> h 
transfusion, I9S 
vitamins* it»« 

Endometrium, H 8 
ndrnnrnrrlnmtm. 148 
hysterectomy, 1*48 
radium, 148 
x-rays* 148 
Endoscopy, 107 

t»wm*to«**rni»% In pnlrim* ?,|i„ »« H 3 

esophageal obstruction t * $ 
rHuphairMtt rumor*. lu 
Inryngotrnrhcobrnncbu •» - «* 

magnetic removal nf f*.« « k , * *t% tin 

penicillin, 167 
in broach lent a *dx, |n?s 
In hrottchnpMlmmtiMy i,.u« t f, 7 

inhalations, 108, lSt K 
llnritoh'* aerrmfii « , j »• v *^rih**4 to* 
pulmonary Ahar***, lip 
sulfonamide* am! MW ssr * M?**»orn« m 

tranhimt rumphttmix. lit 
Enteritis, chronic nlrem* * , , 

Enternhlua vermlculari*. % 9 , , i^.timnl M»* 
EntcmreJo in prolapse nf , , „ cMI « ?rt 
Enterocolitis, aalmtiviolln, i # , , Mbit* a, W 
Enucleation nf eyeball, im n. 

Rmi reals, 072 
ICnsym**. 70S 
Eosinophilic 
allergic stat**, 6 
Inflltrttttema \n lunge, mm 
gphtdrln# 

before ftnosthesia, 9 ff 

In abdominal pain of eb » u%hl .« 4 */,i 

In myasthenia gravis, * *** 

In sinusitis, $ 1 $ 
stt If at# 


t« my*sth«nla gravtn 
In nmmmnic l n 

Ephynal aoatat#, nm Vit^T * 
mmn*m ^ 1 

Epidemic 

diarrhea. na«,« a»« 

hepatitis* mi 

jaundice, m% 


in»b m, m ^ 

Epwermoph y to*( # tn m.. 
Bpfl«P«r. 899 ' " « .. 

lntelHgeno*. 409 

psyohoee#, 


*n. m 
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Hfni» \> y i i tl i 

liU'Ul. 399 

, Pnq 4t<4 

pvfif mni, rlr* ttnnu It HHU uf, tin. 
firutitirnf. 4fM> 
bromides, HU 
dehydration* 401 
dllantm sodium* 400 
efheriaation, 401 
hytfantai, n*q 
mebarai* tut 
phenobarbetal, PU 
tridion#* 41*1 
Epinephrine 

in aMiumunl p»*b, **f » hildliuMii, M 
in rt*l«nu*i»ni «*f HUmlft of I witiK«*i luiitH, HU 
In hi,tu h. MU» 

in uMlumi* |n 
in iri*l«*i > » uu« M*»» 

In ojihltuiliinnMiitn', |*» * 
in i*onu Hitn Hu mj»\, 

Epiphy»fod«*ta, *; 

Epieiotemy, i:i 

Epsom aaite, j»* > snlftth 

Enam© 

*mr*»f*hnl*»iu>« IHK 3V4 
gonadotropin 

111 h> p«* *nni»nnihin, 12» 
in tiiefwdt u.*J niuununihU* ^, \ 2X 
Erpetiimio*i tartrate 
t*n4 1*11 ini* m »*1, "|1 
in miKinttt". 4U 

Krw»i»m «*f * «*» n* »i, i * * *n i * nf . ihji 
Krylhinn.ii n»**H sf»»nn»n to 

Kryihit»i*in**M*»i« tvu%u#, gi*i, 1*47* eHV, m*<< also 

itn 

tranafuftianii, UW 
viinmm K, ;*;>»♦ 

Kr>thn*r>f© 4* ru ,tin rf» in t* plm <um*ut, 

I »*H 

m|» «-♦ h 1C** 

fteophagejejunat aniiitomeisiit, 

Keaptutpu* 

benign lunmis. ill. i‘;$ 
crftri'Sftftftm, 175 
Rl«lANtM«tA. 

Swim***, Hi 
obstruction, 1H 
KMumtlnl 

«iysrmmr»rrh**n. M3 
\%nwnmtnim. loo, 3«& 

Ketrotf rn, II 

ml© Sn hyiwrjdp turn in tion In pregnancy, 11# 
therapy, M 

m 4t«M|UAVfuiiO«i tint! villa, 123 
In dyeimmorihea, HI 
In hlruutiam, ioi 
I n hypo-ovarUttilutti, III 
In menopause of cancer putienfa, 124 
Sn prcMtuttlo carcinoma, 1 01 
with pfopt«l«ront 
Sn habitual abortion, III 
In hypo-nvartanlam, Itt 
Kstront inflate In hyfKi‘OVftrlani»m, 127 
tther, benxhydryi Alk*mln«» in hfatamfnta 
urticarial#, 4 

BUtyl 

amfnebenaeate, before Intravenout arsenical* 
Sn syphilis, 11 

chloride spray In ahoulder periarthritis, $40 
®n®npl«ip 
In migraine, 111 
In paracrervlca! an©iih#»lE, lit 
ICugiobuMn In cirrhosis, ill 
Bvlsemtlcm nf eye, 410 
Exercise* 
abdtamtna!, SSI 
infer Mmmm IIS 
In Imnm, $M 
In dysmenorrhea, 111 


Kxorcwos ( continued) 
in lmv-back pain, 364 
in parietal neuralgia, 339 
in rhizomelic spondylosis, 339 
in shoulder periarthritis, 340 
quadriceps, 333 
triceps, 33*3 

Exfoliative dermatitis from atabrine, 368 
Exhaustion fracture, 768- 
Exophthalmos, malignant, 75 
Explosions, from anesthetics, 21 
Extraction of teeth, 93*2 
Kxtraperitonoal 
cesarean section, 1819 
injury of rectum, 912 
Extra renal uremia, 660 
Eyeball, 489 
enucleation, 489, 
substitute operations, 489 
evisceration, 489 
foreign bodies, 489 
glaucoma, 490 
perforating wounds, 491 
prosthesis, 491 
tumor, 491 
Eyelids, 492 
trachoma, 493 

Eyes, 486; see also Ophthalmology 

F 

Knee 

expression, fixity of, after undermining skin 
over nose, 820 
neuralgia, 505, 980 
subtotal replacement of skin, 836 
wounds, 907 
primary closure, 907 
role of penicillin, 908 
Facet syndrome, 335 
Faclocorvieal actinomycosis, 927 
Fainting, 465 

Falconer- Weddell mechanism, 815 
Fallopian tube, 126 

spread of uterine and ovarian carcinoma, 126 
Fallot's tetralogy, 867 
Familial hirsutism, 97 
Families of war veterans, 438 
Fascia, abdominal, transplantation in stress in- 
continence, 1S0 

Feeding, sea Diet and dletotherupy 
Feet 

athlete's foot in diabetes, 328 
dub foot, 794 
mud ura foot, 631’ 
trench foot, 201 
Felix -Well reaction, 374 
Felly's syndrome, 290 
Femur, fractured 

after irradiation, 703 
stud bolt screw, 801 
Fenestration, in otosclerosis, 50*8 
Fenper operation in ureteral obstruction, 986 
Fetus 

abnormalities from irradiation of mother, 44 
abnormalities from maternal rubella, 176, 222 
m, m t 686, 920- 
erythroblastosis, 201, 647, 587 
hydrops, 201 
icterus gravis, 201 
of diabetic mother, 170 
penicillin transmitted to, 183 
placental site affecting position, 183 
postmaturity, 187 
syphilitic, 160 
Fever therapy 
in gonococcal arthritis, 350 
in syphilis, 226, 429 
Fibrillation, auricular 
and myocardial infarction, 264 
atropine sulfate, 23$ 
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Fibrillation, auricular ( continued ) 
digitalis, 235 
oxygen, 238 
qumidine, 235 

Fibrocystic disease of pancreas, 704 
in childhood, 556 
Fibroids in pregnancy, 175' 

Fibroma of esophagus, 873 

Fibromyoma and squamous metaplasia of cervix 
uteri, 13*6 

Fibroplasia of premature infants, 40$ 
Fibrosarcoma of spleen, 207 
Fibrositis, 28 
Fibrothorax, 890 
Fibrous stenosis of trachea, 113 
Filariasis, 377 
epidemiology, 378 
prophylaxis, 379 
roentgen diagnosis, 631 
symptoms, 3(717 * 

treatment, 370 

antimony compounds, 379 
Fingers 

flexor exercises, 333 

interphalangeal joint in hyperextension, 811 
penicillin in infections, 951 
Fire, from anesthetics, 21 
Fistula 

gastrojejunal, 732 
juxtacervical, 153 
juxtra- urethral, 153 
midvaginal, 153 
of biliary tract, 664 
of bronchopleura, 84’0 
urethrovesicovaginal, 154 
vesicovaginal, 153 
Flaccid paralysis, 79(4 
Flajani’s disease, see Hyperthyroidism 
Flaps and grafts, 825; see also Skin grafts 
Fleckige-knotchen formige, 48'2 
Fleischer's corneal dystrophy, 481 
Flexion deformity, osteotomy of spine for, 795 
Flexner dysentery, 218 

Flocculation liver function test, 285, 540, 556 
Flour, chemicals in, allergy to, 12 
Fluorine in dentistry, 918 
Focal nephritis, 306 

Foley's operation in ureteral obstruction, 986 
Follicle-stimulating hormone, 87 
Foods, see Diet and dietotherapy 
allergy to, and abdominal pain, 553 
Foot, see Feet 
Foreign bodies 
in chest, 888 
in eyeball, 489 
in gallbladder, 6‘6'9 
magnetic removal in endoscopy, 110 
Fouadin, see Fuadin 
Fouche’s sign, 769, 799 
Fouchet’s reagent in bilirubinuria, 541 
Four-point alternate crutch gait, 332- 
Fowler position in pelvic peritonitis, 198 
Foxhole cough, 3'82 
Fractures, 891 
Colies, 781 

compound, delayed wound closure with, 792 
continuous traction screw for fixation of hip 
fractures, 780 
exhaustion, 768 
from irradiation, 768 
march, 768, 779 
nonunion, 816 

of femur after irradiation, 768 
of femur neck, 801 
of nose, 818 
of radius, 811 

of ribs, In atypical pneumonia, 629 
of skull, 760 

Freeman operation in carcinoma of pancreas, 
716 


Friderichsen-Waterhouse syndrome, 90 
case report, 91 
Frohlich’s syndrome, 329 
Frontal bone, osteomyelitis of, 523 
Frozen shoulder, 790 
Fuadin 

in schistosomiasis, 381 
in urinary bilharziasis, 978 
Fuchs’ corneal dystrophy, 482 
Full-thickness skin grafts, 827 
Fulminating 

meningococcemia, 90 
sinusitis, 5-20 

Functional dysmenorrhea, 142 

Fundus oculi, 493 

Fungus 

allergy to, 13 

infections of lungs, 351, 841 
Fusospirochetal 

organisms in third molar infections, 921 
pulmonary abscess, 111 

G 

Gaits on crutches, 33'2 
Galactose tolerance test, 284 
Gallbladder, 668 
anomalous ducts, 672 
carcinoma, 673 
cholangiograms, 666 
cholecystitis, 677 
and dermatosis, 678 
cholecystogastroduodenal fistula, 664 
congenital absence, 671 
empyema, 678 

etiology of cholecystitis, 668 
foreign bodies, 669 
gallstones, 669 

and cardiac disease, 675 ' 

and sickle cell anemia, 670 
gangrene, 678 
pathology, 671 
perforation, 680 
roentgenology, 67'5 
sequelae of operations, 682 
statistical studies, 676' 
surgery, 668 

treatment of disease, 680' 

cholecystectomy In typhoid carrier, 681 
Gamma globulin 

in hepatitis, 223, 281, 282 
in measles, 222, 588 
Gammexane, as insecticide, 391 
Ganglionectomy in congenital mogaeolon, 655 
Gangosa, roentgen diagnosis of, 631 
Gangrene 
gas, 914 

penicillin therapy, 951 
of gallbladder, 678 
Gas gangrene, 914 
Gastrectomy in peptic ulcer, 274 
Gastric disorders, see Stomach 
Gastroenterology, 271 
colon, 289 

digestive tract In children, 550 
liver, 278 

small intestine, 276 
stomach, 271 

Gastrointestinal tract, 726 
carcinoma of colon, 744 
diet in operations, 67 
gastric resections, 726 
gastrojejunal fistula, 732 
hemangioma of intestine, 755 
peptic ulcer of duodenum, 728 
regional ileitis, 741 
small intestine malignancy, 736 
splenic injury, 751 
Gastrojejunal fistula, 732‘ 

Gastrojejunostomy, In peptic ulcer of 
duodenum, 728 
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Gastroscopy in hepatitis, 282 
Gelatin 
in burns, 806 

in penicillin therapy, 041, 002 
in shock, 806 
Genetic hirsutism, 07 
Genitalia disorders of female, 122 
testosterone propionate for malignancy, 122 
Genitourinary tract 
childhood diseases, 664 
ext rare nal uremia, 666 
glomerulonephrlt is, 564 
protein content of edema fluid, 566 
renal infections, 565 
patency, after insufflation, 206 
tuberculosis, 077, 08 1 
Gentian violet 
in oxyuriasis, 508 
In pruritus uni, 606 
Geriatrics 

cataract, 487, 408 
menopause, 122 
nutrition in, 6,1 
senile nephrosclerosis, 806 
senile paresis, 422 
skin senslthity in aged, 4 
German measles, 222 

maternal 175, 222, 571, 582, 585, 026 
Gibson operation In ureteral obstruction, 086 
Gingivitis 

chronic desquamative, 022 
autovaccine#, 028 
estrogen therapy, 028 
methyl testosterone, 02! 
radiation, 022 

vitamin 0 and C therapy, 028 
In granulopenia, 0*27 
In Vincent's infection. 021 
Gltirige, 481 

Glandular mononueieosls, 682 
Glaucoma, 406 
absolute, 406 

cyclodiathermy, 406 
sclerotomy, 400 
primary, 406 
surgery, 401 
simplex, 49a 
with cataract. 491 
Globin 

from human erythrocytes, 064 
*dne Insulin, 822 
diet with. 70 
Glomerulonephritis 
acuta, 868 
in childhood* 564 
acute, 664 
bad r#»t* (64 
digitalis, 504 

iumbodorsal sympathectomy, 504 
magnesium sulfate* (04 
phenobarbltal* 504 
•ait- Ire# ligufd diet, 564 
chronic* 505 
amino acids, 555 
ammonium chiorlbn* fM 
mannitol# 565 
mercurial diuretics, 505 
penicillin* m 
potassium, 656 

transfusion* of whole blood, 565 
urea, 651 

in scrub typhus, 875 
Otanaltla. syphilitic, $14 

Glucose 

in adenoma of islands at !4tftjr*rhan*, Til 

In anuria, 976 

in appendicitis, 043 

in cholecystitis* 571 

In jaundice* 101 

tolerance test* 184, 710 


Glycine in depression, 467 
Glycohistechia, cutaneous, 328 
Goiter, 71 
colloid, 85 

exophthalmic, see Hyperthyroidism 
myxedema following iodine in, 85 
toxic, see Hyperthyroidism 
Gomenol in tuberculous cystitis, 976 
Gonad 

activity and hair growth, 96 
hirsutism, 97 
Gonadotropic 
hormones, 87 
therapy, 89 

in hypo-ovarianism, 1*27 
in menstrual abnormalities, 128 
Gonococcic infections, 21 1 
arthritis, 350 
conjunctivitis, 480 
of female, 115 

penicillin treatment, 116 
sulfonamide therapy, 115 
penicillin, 214* 
sulfonamides, 211 
Gonorrhea, 977, 992' 
diagnosis, 99T> 
penicillin, 978, 992 

delayed absorption and secretion, 993 
dosage, 992 
oral, 994 
rectal, 904 
salts, 995 
penicillin X, 99'5 
sulfonamides, 977, 992 
Goundou, roentgen diagnosis of, 081 
Gouty arthritis, 24 
Grafts 

aUoplftstic, In cranioplasty, 755 
dual bone, 815 
intervertebral, 807 
molded bone, 822 
nerve, 762 

osteoperiosteal, in cranioplasty, 755 
skin, 825; see also Skin grafts 
Grand mal epilepsy, 309, 400 
electroencephalogram, 454 
Granular urethritis, 970’ 

Granuloma 
Inguinale, 996 
of eyeball, 491 

Granulopenia, sec Agranulocytosis 
Grenx ray therapy In tuberculous scrofulo- 
derma, 981 

(lroflnouw’8 macular dystrophy, 48*2 
Growths, new, see Tumors 

Guanidine 

hydrochloride, In myasthenia gravis, 417 
in cholera, 886 

GuiUaln-Bnrre syndrome, 306' 

Guillotine amputation, 898, 900 
Guinea worm infestation, roentgen diagnosis of, 
631 

Gum acacia technic of skin grafting, 825 
G unit of streptomycin, 937 
Gynecology, 116 
abdominal hysterectomy, 144 
amenorrhea, 128 
androgen therapy* 122, 124 
anovulomenorrhea. 128 
carcinoma of cervix, 131 
carcinoma of cervix uteri, 135 
cervicitis, 181 
cervix, 181 
cervix uteri, 135* 
cysts of ovaries, 130 
diagnosis of early malignancy, 120 
dysmenorrhea, 141 
endometriosis* 971 
endometrium, 148 
fallopian tube, 123 
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Gynecology ( continued ) 
genitalia disorders, 122 
gonococcal infection, 11& 
hypo-ovarianisra, 1126 

menopausal symptoms in cancer patients, 124 
menopause, 123 

obstetrics, 156; see also Obstetrics 

oligomenorrhea, 1*26 

organotherapy, 87 

ovaries, 126 

pelvis disorders, 115' 

perineum, 121 

postmenopausal pruritus vulvae, 123 
prolapse of uterus, 137 

spread of uterine and ovarian carcinoma, 126 
sterility and cystic ovaries, 130 
thrombophlebitis, 117, 199' 
trichomonas vaginalis, 1117 
tumors of ovaries, 128 
urinary frequency in women, 97'6 
urinary system, 149 
uterus, 13*5 
vaginal smears, 1120 
vitamin E in menopause, 125 
Gynergen, see Ergotamine tartrate 


H 

Haab -Dimmer corneal dystrophy, 481 

Habitual abortion, 8*9, 157 

Hair 

ambo sexual hair, 95 
body hair, 95 

hypertrichosis and myxedema, 92 
lacquer poisoning, in children, 603 
sexual hair, 95 

Hallopean-Daredale tuberous sclerosis, 445 
Hallucinations, hypnagogic, 464 
Hamartoma of lung, 856 
Hand 

flap repair of defects, 832 
penicillin in infections, 95»1 
resurfacing of dorsum after burns, 834 
skin graft of dorsum, 833 
Handicraft activities in occupational therapy, 
478 

Hanger flocculation test, 540 
Hare lip, 81® 

Harrison liver function test, 54l> 

Hay fever, 6 

antigen-antibody mixtures, 6 
benadryl, 2 
conjunctival test, 5 
propeptans, 7 
vitamin C, 6 
blood levels,. 6 
therapy, 6 

Head, see also Skull 
carcinoma, 521 
cerebral 

arteriography, 752 
hematoma, 761 
malaria, 371 

metabolism in mental depression, 466 
cerebrocranial injury, 343, 760 
closed injury, 761 

histaminic cephalagla, with duodenal ulcer, 4 
microcephaly, 445 
physical allergy of, 415, 622 
benadryl, 3 
scalp avulsion, 817 

Headache , * 

migraine, 412 

sinus, 522 / \ ,imfm 

with mandibular joint neuralgia, 930 
Heart, see Cardiovascular system 
Heat therapy 
in parietal neuralgia, 339 
in rhizomelic spondylosis, 339 
In shoulder periarthritis, 340 


Helium therapy in asthma, 10 
Hemangioma 

of esophagus, 873 
of eyeball, 491 
of intestine, 736 
of spleen, 297 

Hematic cysts of pancreas, 704 
Hematology, 293 
anemic pregnancy, 172 
chemistry of blood, and emotions, 467 
high blood pressure, see Hypertension 
Hr factor, 544 

malaria transmitted through blood, 3*71 
pruritus from blood diseases, 53* 
red blood cell derivatives in protein replace- 
ment, 964 

Rh factor, 201, 644, 588 
spleen, 2'93 

transfusions, see Transfusions and Aut chemo- 
therapy 

vitamin C blood levels of hay fever, 6 
volume of blood in chronic congestive heart 
failure, 265 

Hematoma, cerebral, 761 

Hemolytic streptococcus pharyngitis, penicillin 
in, 533, 948 
Hemorrhage 

in hepatic insufficiency, 684 
in peptic ulcer, 2 73 
intracranial, 586, 761 
of newborn, 585 
transfusions, 585 
subarachnoid, 402 
tonsillar, 627 

Hemostasis in hypo-ovarlanlsm, 127 
Hemothorax, 880 
clotted, 890 
infected, 883 
penicillin, 883 
thoracentesis, 883 
pleural space infection, K*X3 
progression, 881 
reexpansion of lung. 882 
Heparin 

in acute bacterial endocarditis, 280 
in subacute bacterial endocarditis, 211, 284, 
94® 

of childhood, 672 
in thrombophlebitis, 113, 199 
Hepatitis, 278, 683 
amebic, 288, 633 
symptoms, 288 
treatment, 289 
diodoquln, 289 
emetine hydrochloride, 289 
epidemic, 633 
epidemiology, 279 
etiology, 27$ 
from atabrine, 369 
infectious, 222, 278 
and serum Jaundice, 270 
accidental transmission by syringe, 280 
clinical studies, 280 
gastroscopic observations, 282 
treatment, 282 
gamma globulin, 228, 281 
liver function tests, 288, W0, Sf*§ 
posttransfusion, 282 
gamma globulin, 282 
postvaccinal, 279 
disability following, 233 
serum iron content, 084 
treatment, 282 
methionine, 282 
Hepatorenal syndrome, 312 
Hepburn operation, In prolapse of urethra, 158 
Heredity 
in cancer, 87 
in mental deficiency, 44# 
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Hernia 

diaphragmatic, complicating delivery, 878 
of intervertebral disk, 424, 758, 767, *786, 807 
UcrpcH foster 
ophf halmictiM, 4M» 

convalescent serum, 487 
diphtheria antitoxin, 487 
irradiation, 487 

posterior pituitary solution, 486 
smallpox vaccine, 487 
sodium iodide, 488 
vitamin 8, 486 
vitamin £, 186 

paravertebral procaine block, f»i 
Herpetic 
keratitis, 486 

stomatitis, in childhood, r>M) 

Herxhelmer mtofiot i in penicillin therapy of 
syphilis, 428 
Bexylresorcinol 

In ancylostomiasis of childhood, 697 
in ancuriM Iambi- icobleH of childhood, 598 
in parasitic disease of childhood, 696 
Hip* continuous traction screw in, for fixation 
of frnct urea, 780 

Hippnric acid liver function teat, 288, 566 
Hirschsprung 1 * disease, ace McKacoIon 
Hirsutism. nee Hypertrichosis 
Histamine, ! 

eephuluglu, \\ If H duodenal ulcer. 4 
Sn M7'nl*Ve*H di*onso, f*07 
in migraine, 412 
in multiple sclerosis, 416 
tn myalgia, 622 
infradernml test, I 

urticarias, benxhydryt aJkamme ether In, 4 
Hintopltismmd*/ 3M # 
clinical features, 3f»3 
hiifopla^udn t tactions, 352 
pathology, 353 

pul mint ary calriflrationw, 361 
tuberculin react ions, 352 
t Inti r setl rss, f*26 

Hmmtotmpim hydrobromld# In iridocyclitis, 606 
limn# and howpifab deliveries, 195 
Homologous « serum Jaundice, 701 
Hookworm, £82 
in childhood, £97 
roentgen diagnosis, 636 
Hormones 

endogenous, allergy to, 16 
female, 17 

M»iy» In habitual abortion, 168 
chorionic, ft 
estrogen, if 
follicle « mi mutating, 17 
Ititetnlftlnjt, if 
progesterone. If 
teats for pregnancy* $42 
mat# mm, if 
pituitary m%, if 
fforftf»r*gs syndrome, St* 4t4 
Hospital and home deliveries, 16$ 

Howell* Jolty til 

Hr blond factor* $44 

Human convalescent strum, see Convalescent 
utruftt 

Hunger, control of, Ilf 
Hunt operation in carcinoma of pancreas, 71$ 
Hytluronldas* teat, M 
Hydtnttf in epilepsy, 466 
Hydatid roentgen dingnoef# of, Ui 

Hydrochloric act 4 in #6#wt, Ml 
Hydrogen peroxide 
In •Inuvltfs, m 
in Vincents angina, ttl 
HpArtmophroftla, il& 

Hyiroptteuffiotltomg* In ertteh injury, 16$ 
Hydrops, mm WMmm 
Hytfratbomx in onieti Injury. t6$ 


Hygroma, subdural, 76il 
Hykinone in labor, affecting: newborn* 200 
Hyoscine, see Scopolamine 
Hyoscyamus 
in dysmenorrhea, H4'3 
in tuberculous cystitis, 076 
Hyperabduction of arms, neurovascular syn 
drome from, 261 

Hyperadduction of arms, neurovascular syn 
drome from, 42'2 
Hypercalcinuria, 970 
Hyperemia hormone pregnancy test, H59 
Hyperextension of interphalangeal joint of 
finger, 811 
Hyperinsulinism 
diet in, 70 
organic, 709 
Hypernephroma, 306 
Hyperostosis, infantile cortical, 637' 
Hyperparathyroidism, 72, 326 
diagnosis, 74, 327 
skeletal symptoms, 327 
urinary tract symptoms, 327 
Hyperpigmentation in pregnancy, 166 
Hyperplastic sinusitis, 51*9 
Hypersomnia, 464 
Hypersplenism, 294 
Hypertension, 249, 30-5 
and electrocardiogram, 244 
and renal function disorders, 300, 312 
lumbodorsa! splanchnlcectomy, 318 
nephrectomy, 318 
pelvic lavage, 318 1 
sodium chloride, 317 
sulfocyanides, 316 
sympathectomy, 313 
thiocyanates, 316 
ureteral dilatation, 318 
and retinal changes, 498 
in childhood, 571 
portal, 694 
transient, 249, 319 
and tachycardia, 261 
Hypertherm in gonococcal arthritis, 356 
Hyperthyroidism, 71 
in diabetes, 84< 
in pregnancy, 176 
thlobarbitai, 80 
toxic reactions, 81 
thlouracll, 75, 322 
toxic reactions, 7$ 
with thyroidectomy, 77* 
without thyroidectomy, 76 
Hypertrichosis 
and acromegaly, 102 
case report, 162 
and adrenal disease, 97, 163 
and bilateral polycystic ovaries, 130 
and myxedema, 02 
case report, 921 
and pregnancy, 104 
and pseudohermaphroditism, 97, IQS' 
case reports, 103, 104 
case reports, 99, 100, 161 
clinical material* 96 
course, 9$ 
etiology. 9$ 
familial, 97 
genetic, 97 
gonad, 97 
hypothalamus, 97 
idiopathic, 97 
permanent, 97 
pituitary, 97 
postmenopausal, 97 
postpregnancy, 97 
postpubertal, 97 
racial, 97 

radiographic studies, H 
transient, 97 
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Hypertrichosis {continued) 
treatment, 95, 105 
estrogens, 105 
progesterone, 105 
surgery for tumors, 105 
thiouracil, 10'5 
Hypertrophic 

gastritis, simulating carcinoma of stomach, 
633 

pyloric stenosis in infants, 632 
Hyphemia, m cataract extraction, 495 
Hypnagogic hallucinations, 464 
Hypnoanalysis, 459 
Hypnosis and suggestion, 470 
Hypnotherapy, 456 
in hysteria, 4‘6'S 

Hypochromic microcytic anemia in pregnancy, 
174: 

Hypochylia pancreatica, 704 
Hypoglycemia 
electroencephalography, 398 
functional, 709 
Hypometabolism, 504 
Hypo-ovarianism, 12'6 

cyclic estrogen-progesterone therapy, 127 
cyclic estrogen therapy, 127 
hemostasis, 127 
m pregnancy, 169 

one-two cyclic gonadotropic therapy, 127 1 
Hypoparathyroidism, 72 
calcium lactate, 72 
Hypoplasia of uterus, 141 
Hypoplastic dysmenorrhea, 143 
Hypoproteinemia edema, 693 
Hypothalamus hirsutism, 97 
Hypothyroidism, 71, 85 
acquired (myxedema), 71, 92 
and march fracture, 780 
Hysterectomy 
abdominal, 144 
in endometriosis, 147 

ovarian tissue preservation in endometri- 
* osis, 147 

postoperative care, 146 
in adenocarcinoma of endometrium, 148 
m rupture of uterus, 190 
vaginal, in prolapse of uterus, 139 
Hysteria, electroshock therapy m, 469 

I 

Icterus, see Jaundice 
Idiocy, 444 
mongolian, 447 
radiogenic, 445 
Ileitis, regional, 276, 741 
choice of operation, 742. 
clinical management, 27'6' 
etiology, 277 
operative mortality, 74>2 
pathology, 277 
primary phase, 278 
recurrence, 743 
liver extract, 744 
succinytsulfathiazole, 744 
sulfathalidine, 744' 
vitamin B, 744 
secondary phase, 278 
treatment, 741 
ileoco I ostomy, 74’2 
primary resection, 741 
two-stage ileocolic resection, 742 
Ileocolic resection, two-stage, in regional ileitis, 
742 

Ileocolitis, regional, in children, 564 
I Ieocol ostomy in regional ileitis, 7'42 
Ileojejunitis, 277 
Ileum 

malignancy, 736 

regional ileitis, 2716, 741 

regional ileocolitis in children, 554 


Immunity 

in hay fever, conjunctival test for, 5 
in virus diseases, 219 
Immunization 
in diphtheria, 562 
in pertussis, 217, 562 
m smallpox, 612 
in tetanus, 563, 615 
Imperforate anus, congenital, 55'5 
Impetigo 
of newborn, 201 

ammomated mercury, 201i 
penicillin, 201 

sulfonamide ointments, 201 
penicillin, 4'6 

Importation of parasitic infections, 229 
Incisions 
Pfannenstiel 

in cesarean section, 188 
in prolapse of uterus, 140 
in wedge resection m polycystic ovaries, 207 
Schuchardt, in vesicovaginal fistula, 155 
Incontinence 
anal, 555 
stress, 149 

transplanted abdominal fascia, 150 
I nd alone, as repellent, 392 
Indian -Smith cataract extraction, 4*93 
Industrial 
casualties, 348 
dentistry, 925 

hyperabduction of arms, and neurovascular 
syndrome, 262 
therapy, 346, 478 
Infant feeding, 589 
acidosis, 593 
parenteral feeding, 590 
self-demand feeding senedule, 590 
vitamins, 593 

A, 594 

B, 595 
D, 595 

Infantile 

congenital syphilis, penicillin in, 59 
paralysis, see Poliomyelitis 
Infarction 
myocardial 

and auricular fibrillation, 234 
and effort, 231 
renal, 316 
Infected 
abortion, 199 
puerperium, 197 
Infectious diseases, 209 
bacterial infections, 210; see also Bacterial 
infections 
chemotherapy, 209 
hepatitis, 222, 279 
jaundice, 278 
lymphocytosis, 542 
mononucleosis, 533 
sinusitis, 520- 
Influenza, 221 
vaccination, 221 
Influenzal meningitis, 409 
Infrared irradiation in poliomyelitis, 433 
Inhalation 
anesthesia, 17 

penicillin, see Penicillin aerosol 
Innominate bone disarticulation, in malignancy, 
8.16 

Insecticides, 389 
DDT, 389 
gammexane, 391 
pyrethrum, 390 
thanite, 390 

Insemination, artificial, 206 
Insensitivity of cornea, 482 
Insufficiency, coronary, anoxia test in, 232 
Insufflated cavities in tuberculosis, 847 
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to nf wwborn, 928 

Conl4H»tior#»to m rornanl uJcarti, 48^ 

IriiMtomy 

iiftor mtmrnvt extraction, 404 
to iftoncoma • *4 it 


Iridocyclitis, 490 

codeine sulfate, 500 
dilation of pupil, 500 
heat, 50i0 
lactogen, 500 
milk injections, 500 
nembutal, 500 
proteolac, 500 
sodium amytal, 500 1 
sodium bicarbonate, 500 
sodium salicylate, 500 
sulfonamides, 500 
typhoid-paratyphoid vaccine, 500 
Iris, 493 
prolapse, 495 
rubeosis, 4911 
I ron 

content of serum in hepatitis, (584 
deficiency in oral disease, 926 

therapy 

in ancylostomiasis of childhood, 597 
in antepartum care, 18'5 
in endometritis, 198 
in nephritis, 807 
in pregnancy diet, 1 6*1 
in sinusitis in children, 519 
Irradiation, see Eadiation 
Irrigation of nasal sinuses, 528 
Ischemic muscle necrosis, 80i9 
Islands of Langerhans, adenoma of, 709 
epinephrine, 7152 
glucose, 7'11 

high protein, low carbohydrate diet, 713 
whole blood, 711 

Isoamylhydroprene, see Kueupine 

j 

Jaundice, 700 

after cholecystectomy, (559 

and amebic hepatitis, 289 

and biliary carcinoma, (5(54 

and biliary fistula, 6'6T> 

and diabetic pregnancy, 171 

and empyema of gallbladder, 678 

catarrhal, in children, 665 

epidemic, 278 ; see also Hepatitis, infectious 

from thiouracil, 324 

glucose, 701 

icterus gravis, fetal, 201 
Icterus index, 2'8& 
in childhood diseases of liver, 556 
it*, torus praeeox, 588 

infectious, 278; see also Hepatitis, infectious 
of newborn, 687 
postvaccinal, 222, 279 
protein, 701 
saline, 701 
spirochetal, 226 
vitamin K, 701 
J ejunoIMtis, 277 
Jejunum, malignancy of, 736 
Joint disease, 24 
Jofiy-Howell bodies, 293 

K 

Kahn teat, false positive, 369 
Kala azar, 388 
penicillin, 388 
pentavalent antimony, 388 
Kan tor's string sign in regional ileitis, 278 
Karel! diet in edema, 268 
Kenny treatment of poliomyelitis, 221, 433, 606 
Keratitis, 482 
dendritic, 486 
disciformis, 483 
epidemic punctate, 480 
herpetic, 486 
interstitial, 482 
nonspecific, 482 

with labyrinthine disturbances, 482 
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Keratoconjunctivitis, 480, 482 
convalescent serum, 482 
methylene blue, 482 
Keratoconus, 482 
Keratomalacia, 480 
Kernig’s sign in malaria, 428 
Ketosteroids, 98 

Kidney diseases, 300; see also Urology 
acute focal nephritis, 300 
acute glomerulonephritis, 303' 
acute interstitial nephritis, 305 
calcium urolithiasis, 979 
childhood diseases, 565 
malignant hypertension, 571 
mandelic acid, 565 
sulfonamides, 565 
chronic interstitial nephritis, 306 
chronic parenchymatous nephritis, 306 
crush syndrome, 3010 
diet in, 62 
edema, 308 

embolic nephritis, 306' 
essential hypertension, 305 
hepatorenal syndrome, 312 
hypernephroma, 305 
hypertension, 3T2 

in chronic congestive heart failure, 264 
injuries, 979 

nephritis of pregnancy, 306 
nephrosis, 307 
polycystic disease, 305 
pyelitis and oral infections, 932 
pyelonephritis, 305 
renal function, 300 
senile nephrosclerosis, 306 
sulfonamide damage, 308, 955 
tuberculosis, 305 
Wilms tumor, 980 
Knee 

air arthrography in diagnosis of torn semi- 
lunar cartilage, 770 
below-knee amputation stumps, 902 
chondromalacia of patella, 769 
lateral dislocation of patella, 798 
para -articular calcification, 788 
patellaplasty in chondromalacia, 770 
traumatic internal derangement, 798 

L 

Labor, 183 

cesarean section, 186 
hospital and home deliveries, 195 
met hergine in third stage, 183 
multiple births, 185 
placenta, 184 
accreta, 184 
manual removal, 184 
placental site and fetal position, 183' 
puerperium, 196; see also Puerperium 
quadruplets, 185 
rupture of uterus, 190 
hysterectomy, 190 
uterine tetany, 185 
magnesium, 185 

vitamin K affecting newborn, 200 
Labyrinthine disorders 
and keratitis, 482 
hydrops, '522 

Lacerations of perineum, 121 
Lactation, diet in, 82 

Lactobacilius therapy in trichomonas vaginalis, 
117 

Lactogen in iridocyclitis, 500 
Lanolin in scabies, 55 
Laparotomy 

in abdominal pain of childhood, 553 
in prolapse of uterus, 138 
LaparOtrachelotomy, in abruptio placentae, 187 
Laredale-Hallopean tuberous sclerosis, 445 
Laryngeal stridor, congenital, 570 


Laryngectomy in cancer of larynx, 524 
Laryngofissure m cancer of larynx, 524 
Laryngology, 524 

cancer of larynx, 5<24 
histopathology, 524 
treatment, 524 
laryngectomy, 524 
laryngofissure, 524 
radiation, 524 

chemotherapeutic agents, 531 
esophageal speech, 525 
laryngotracheobronchitis, 1110, 527 
lymphatic tissue of nasopharynx, 530 
Thornwaldt's disease, 528 
tonsillar hemorrhage, 527 
Laryngoscopy in asphyxia neonatorum, 585 
Laryngotracheobronchitis, 110, 527 
human convalescent serum, 110 
penicillin, 110 

Las&gue’s test in sciatica, 75*9 
Latent epilepsy, 39’9 
Lawrence-Moon-Biedl syndrome, 444 
Lecithovitellin test, 915 

LeFort colpocleisis in prolapse of uterus, 138 
Leg, skin grafting of, in war wounds, 8'37 
Leiomyoma of esophagus, 873 
Leiomyosarcoma of spleen, 297 
Lens of eye, 493 
cataract, 493' 
catmin lenses, 495 
fibroplasia, 495 
Leprosy, 216, 3817* 
and uveitis, 50H 
diasone, 3817 
in eye, 480 
penicillin, 387 
promin, 216, 387 
roentgen diagnosis, 631 
sulfonamides, 387 

Leptospirosis icterohemorrhagiea, 226 
Lethargic encephalitis, 395 
Leukemia, priapism in, 9 l 0 
leukocytosis from tooth extraction, 928 
Leukopenia from plasmoquine, 367 
Lichen planus, atypical, 368 

Ligation of inferior vena cava for prevention of 
pulmonary embolism, 362 
Lip, cleft, 818 

Lipase in pancreas diseases, 792 
Lipids, serum, in hepatic disease, 540 
Lipoma 
of colon, 748 
of eyeball, 491 

Liquid diet, postoperative, 66 
Lithiasis, see Calculi 
Liver, 278, 683' 
biliary ducts, 649 
childhood diseases, 556 
clinical pathology, 540 
dextrose content, 693 
diet in diseases, 63 
drugs affecting, 288 
atabrine, 288, 368 
testosterone propionate, 301 
thiouracil, 288 
embolus, 699 
extract therapy^ 967i 
in agranulocytosis from thiouracil, 325 
in congenital pancreatic deficiency, 558 
in desquamative gingivitis, 923 
in endometritis, 198 
in regional ileitis, 744 
function tests, 288, 683' 
bilirubinuria, 641, 
bromsulfalein, 285, 566 
cephalin -cholesterol flocculation, 285, 640 
556 

comparative values, 288 
galactose tolerance, 284 
glucose tolerance, 284 
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Liver 

function tests (continued) 

Hanp'r finecutntion test, 540 
hippurio avid excretion, 286, 550 
icterus index, 2X5, 550 
Marlagan thymol turbidity test, 640 
macrocytoMs, 2X5 
methods, 28 i 
methylene blue, 282, 541 
multiple tests cm single blood sample, 286 
prothrombin response to vitamin K, 28? 
results, 284 
serum proteins, 284 
Takata-Aru test, 284, 08$ 
urinary urobilinogen, 284 
Van den Brrgh reaction, 284 
vitamin A in jaundice, 287 
hemorrhage in hepatic Insufficiency* 084 
hepatic vein obstruction, 890 
hepatitis, 278, 082 
amebic, 288, 0X2 
Infectious, 222, 278 
jaundice, 7 no 

pathology in thyroid crisis, 084 
portal hypertension, 0$i 
portal thrombosis, experimental, 051 
protein metabolism, 052 
serum lipids in diseases 540 
serum proteins in portal cirrhosis, 541 
sulfonamide damage, 555 
tumors, 085 
true tumors, 086 
Isobar pneumonia. 210 

Lobectomy In pulmonary tuberculosis, 847, 852 
I/Obes of pituitary. 73 

Lofeotomy, prefrontal. In schizophrenia, 471 
Local anesthesia. 20 
f#oen Illation of foreign bodies of eye, 48$ 
Locking of inferphnlnngeai joint of huger in 
hyperex tension, 811 
Low* back palm 334, 425 
application of cast, 334 
backache in soldiers, 33# 
ftx«ro!f#s» 334 

from skeletal metastasis from prostatic car- 
cinoma, 857 

functional decompensation, 334 
management, 334 
flexing of thighs* 336 

hm% nm 

manipulative m«tiurt«i 336 
pillow batwaan ko««ti* 336 
eocumbont position, 335 
Lugofs solution* mm Iodine 
Lumbar 

dine herniation, 753 

sympathoctomy In congenital megaeolon, 232. 
654 

Lumbodorsat sympathectomy and electrocardio- 
gram. 347 

Lumbosacral strains, 336 
Lungs 

abscess, no, 800 

grsentosl*. 111 
bronchography, til 
bronchoscopy, lit 
axtirpatlori of lotion, 111 
paniolltln aaroaot inhalation, 0 
pneumothorax, tit 
postural drainage, IIP 
sulfonamides, lit 
benign tumors, 665 
bronchoseeplc removal, SSI 
lobectomy* Hit 
pneumonectomy, SM 
resection* 8M 
calcification, 161, ill 
oalolfledl nodules* 628 
oftxx»Ifuwm» with asthmatic symptoms, 8 
complications In appendicitis, 64# 


Lungs ( continued ) 

congenital absence, 626 
edema, 838 

positive pressure respiration, 838 
embolism, U19, 360' 

ligation of inferior vena cava for preven- 
tion of, 362 

eosinophilic infiltrations, 629 
fungous infections, 351, 841 
potassium iodide, 841 
thymol, 841 
x-ray therapy, 841 
hamartoma, 8'5i6> 

intrapulmonary spread of cancer, 629 
penicillin in infections, 838 
pneumomediastinum in newborn, 6‘27 
reexpansion in hemothorax, 881 
stenosis of pulmonary artery, 568 
tuberculosis, 842 
and calcifications, 251 
bronchography, 842 
bronchoscopy, 112 
diathermy, 11.2 

drainage treatment of insufflated cavities, 
847 

in children, 610 
resection, 852 
silver nitrate, 112, lift 
surgical treatment of tension cavities, 846 
x-ray studies, 841 
L unit of streptomycin, 936 
Luteinizing hormone, 87' 

Lymphadenectomy, pelvic, In cervical cancer, 
132 

Lymphangioma 
of eyeball, 4*91 
of spleen, 297 
I ,ymphatic 

intrapulmonary spread of cancer, 62$ 
tissue of nasopharynx, 520 
1 *ymphocytic 
cancer, 37 
meningitis, 411 
Lymphocytosis 
acute infectious, 542 
cerebrospinal, 411 
Lymphogranuloma venereum, $96 
Lymphoma of spleen, 297 
Lymphosarcoma of bowel, In children, 55*5 

M 

MncJngnn thymol turbidity test, 540 
Macrocytic anemia In pregnancy, 174 
Macrocytes!* as liver function teat, 285 
Madura foot, roentgen diagnosis of, 631 
Magnesium 

citrate* In ascaria lumbrlooiden of childhood, 
597 

In uterine tetany, 185 

sulfate 

in anuria, 970 

In eclampsia of pregnancy, 178 
in glomerulonephritis of childhood, 664 
Magnetic removal of foreign body, In endoscopy, 
110 

Ma Ingot operation In carcinoma of pancreas* 
716 

Malaria, 226, 864 
and herpes simplex, 48*6 
and ruptured spleen, 296 
cerebral, 871 

comparison of drugs, 384 

false- positive complement fixation reactions 
for syphilis, 369 

liver damage from atahrine, 288, 366 

neurological complications, 426 

psychological disturbances from atahrine, 369 

relapses, 370 

roentgen diagnosis, 636 

transmission through blood* 871 



1020 


INDEX 


Malaria ( continued ) 
treatment, 366 
atabrine, 227, 366 
chloroquine, SN7618, areJen, 3*67 
plasmochin, 2'29, 366 
quinacrine, 22:3 
quinine, 366 
quinine sulfate, 36>4 

treatment of exfoliative dermatitis from ata- 
brine, 368 

aqueous tannic acid spray, 366 
borated cold cream, 368 
Burow's solution, 368 
potassium permanganate, 368 
vaccines in prophylaxis, 2129 
Male climacteric, 981 

Male fern in parasitic disease of childhood, 5:97 
Malformations, congenital, 584 
Malignant tumors, see Cancer and Tumors 
Malunited CoIIes fracture, 781 
Mammaplasty, 824 

Manchester operation, in prolapse of uterus, 138 
Mandeiic acid in renal infections of childhood, 
565 

Mandible 

joint neuralgia and head pain, 930 
osteomyelitis, 929 

Manic-depressive attacks, and asthma, 466 

Mannitol 

in glomerulonephritis of childhood, 565 
in nephrosis, 307 
Mapharsen 
in syphilis, 224 
in syphilitic pregnancy, 167 
March fracture, 768, 779 
bed rest, 779 
desiccated thyroid, 779 
Marie-Strumpell arthritis, 337 
Mask of pregnancy, 166 
Masked 

anemia in burns, 896 
open pneumothorax, 883 
Massage 

in parietal neuralgia, 339 
in shoulder periarthritis, 340 
Massive edema, 270 
in pregnancy, 164 
Mastoidectomy in otitis media, 530 
Mastoiditis, 512 

and streptococcic meningitis, 408 
penicillin, 508, 532 
Mastopexy, 823 

Maternal rubella, H7'5, 222, 571, 583, 585, 926 
Maxillary 

sinus, meatal approach to, 522 
sinusitis of dental origin, 933 
Mayo operation, in prolapse of uterus, 139 
McKhann's placental extract in measles, 222 
McNealy cecostomy in volvulus of sigmoid colon, 
750 

Measles, 222, 583 
adult serum, 222 
convalescent serum, 222, 5-83 
gamma globulin, 2,22 , 583 
German, 175, 222, 5 : 7t, 5<83, 586, 926 
McKhann's placental extract, 2,22 
passive immunity, 222 
placental globulin, 583 
Meatal approach to maxillary sinus, 522 
Mebaral in epilepsy, 401 

Mecholyl bromide in congenital megacolon, 292 
Mediastinum 

emphysema, with asthma, 9 
pneumomediastinum in newborn, 627 
Medicine, 209 

acute infectious diseases, 209 
cardiovascular system, 231 
gastroenterology, 271 
hematology, 293 
kidney diseases, 300 


Medicine ( continued ) 
metabolism, 320 
physical medicine, 330 
psychosomatic, 463 
respiratory diseases, 351 
tropical medicine, 363 
Megacolon, 750 
congenital, 292, 554 
antispasmodics, 292 
left lumbar sympathectomy, 292 
mecholyl bromide, 292 

Megaloblastic bone marrow in pregnancy, 174 
Melarsen oxide in African trypanosomiasis, 389 
Menadione, see Vitamin K 
M£ni£re’s disease, 507, 512 
histamine diphosphate, 507 
Meningitis, 40<2 

benign lymphocytic choriomeningitis, 432 
cerebrospinal, 406 
influenzal, 409 

anti-influenzal rabbit serum, 430 
sulfadiazine, 410 
lymphocytic, 411 
meningococcic, 404 
antitoxin, 404 
penicillin, 404, 949 
sulfadiazine, 404 
sulfamerazine, 404 
mumps, 410 
pantopaque, 754 
penicillin therapy, 403' 
pneumococcal, 211, 406 

antipneumococcus rabbit serum, 408 
of newborn, 587 
sulfadiazine, 587 
penicillin, 211, 406, 949 
sulfadiazine, 406 
sulfamerazine, 408 
sulfonamides, 211 
salmonella, 411 
staphylococcic, 409 
penicillin, 409, 950 
sulfadiazine, 409 
sulfamerazine, 409 
streptococcic, 408 
penicillin, 408, 949 
sulfadiazine, 408 
torula, 411 
tuberculous, 41 0 1 

Meningococcemia, fulminating, 90 
case report, 91 

Meningococcic infections, 213, 404 
penicillin, 214 
sulfonamides, 214 
Meniscal injuries, see Knee 
Menopause, 88, 323 
and hirsutism, 97 
and urinary tract disorders, 3 49 
androgen therapy, 324 
in cancer patients, 324 
postmenopausal pruritus vulvao, 3 2.3 
vitamin E therapy, 325 
Menstruation 
amenorrhea, 3 28 
anovulomenorrhea, 3128 
dysmenorrhea, 343 
menopause, 88, 123 
oligomenorrhea, 1'28 
Mental deficiency, 444 
Lawrence -Moon-Biedl syndrome, 444 
Merazine in malaria, 364 
Mercupurin in nephrosis, 367 
Mercurial diuretics 
in edema, 276 

in glomerulonephritis of childhood, 565 
Mercuric 

cyanide, in optochlasmic arachnoiditis, 497 
iodide, in perineal lacerations, 121 

Mercury 

ammonia ted, in impetigo of newborn, 261 
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Mercury (continued) 

In anuria, 970 

perchloride, in trachoma, Hi 2 
Merthiolate 

in gum acacia technic of akin grafting. S27 
in paracervical anesthesia, 102 
Metabolism, 220 

cerebral, In mental depression, 466 
hyperparathyroidism, 226 
hypomeiabolism, r>04 
insulins, 220 
obesity, 92-2 

protein metabolism of liver, 602 
pruritus from disorders, 62 
skin in diabetes, 22*2 
thlourneil, 922 

Metaplasia, squamous, of cervix uteri, 196 
Methacrylate In cranioplasty, 76'6 
Methazine in malaria, 964 
Methemoglobinemia from plasmoquine, 267 
Methenamine 
in anuria, 079 

In optoehlusmie arachnoiditis, 407 
Methergine in third stage of labor, l 83 
Methionine in hepatitis, 222 
Methyl 

iso-octenytamine, in migraine, 414 
methacrylate, allergy to, 928 
testosterone 

in desquamative ginghltis, 024 
In menopause In cancer patients, 1*26 
in neurogenic bladder, 072 
Methylene blue 

in aniline dye poisoning of child, 602 
in oximperitnnenl cesarean, 190 
in keratoconjunctivitis, 482 
Pver function test, 282, 641 
Metraxol in resuscitation of newborn, 200 
Metritis. 108 
endometritis, 107 
parametritis, 108 
penicillin, 108 
perimetritis, 108 
Metycalne In anesthesia, 20, 193 
MickuJicz operation 
in lipoma of colon, 7*40 
in volvulus of sigmoid colon, 760 
Microcephaly, 446 
Mlcrocrystatline sulfonamides, 968 
Microcytic hypochromic anemia in pregnancy. 
174 

Migraine, 413 
atropine sulfate, 412 
beliafoline, 418 
dlhydroergotamine, 412 
erflotamine tartrate, 412 
eucupme, 414 
histamine, 412 
octln, 414 
vitamin 8* 418 
Military service 
occupational therapy in, 472 
problems after, 438 
Milk 

factor in cancer, 20 
protein in pruritus, 54 
MHIer-Abbott tube 
in crush Injury, 990 
in pelvic peritonitis, 199 
Miscarriage, see Abortion 
Mite-lmme typhus, 218 

Molar Infections, fusospirochetal organisms In, 
981 

Mold allergy, IS 

Molded bone graft, 822 

Monaldf drainage in pulmonary tuberculosis, 

84$ 

Mongolian Idiocy* 447 
Mononucleosis. infectious, 688 
and ruptured spleen, 29$ 


Mononucleosis, infectious ( continued ) 
anginose, 533 
febrile, 533 
glandular, 533 

Moon-Lawrence-Biedl syndrome, 444' 

Mooren’s ulcer, 483 

Moreland operation in carcinoma of pancreas, 
716 

Morphine 

in cholecystitis, 677 
in crush injury, 906- 
in preanesthetic sedation, U6, 969 
in war injuries of chest, 880 
in war surgery, 894 
with dextroamphetamine, 9-65 
Mortality from air insufflation in pregnancy, 179 
Mouth infections, 918 
allergy, 927 

denture base material, 928 
poison ivy, 9-2.8* 

anti-infectious properties of saliva, 933 
carcinoma of oral cavity, 934 
roentgen therapy, 618 
desquamative gingivitis, 923 
diet in operations, 60 
erythema multifonne, 929 
granulopenia, 927 
in children, 650 
penicillin, 550 

neutropenia, malignant, 9‘27 
nutrition and vitamins, 926 
oral medicine actinomycosis, 927 
sulfonamides in oral surgery, 934 
syphilis, 92*4 
Vincent's infection. 921 
xerostomia, 934 

Mullins operation in carcinoma of pancreas, 716 
Multiple 
births, 186 
sclerosis, 415 
Mumps, 683 
meningitis, 410 
of newborn, 58-6, 926 
Iodoform drain, 92t6 
sulfathiazole, 587, 926 
Muscles 

electric stimulation, 340 
ischemic necrosis, 309 
of eye, 495 
Myalgia, 522 
histamine, 522 
nicotinic acid, 522 
of head, 415 
Myasthenia gravis, 416 
atropine, 416, 496 
epbedrlne, 417, 49 6‘ 
guanidine hydrochloride, 417 
ocular signs, 496 
potassium chloride, 417 
prostigmine, 416, 418, 496 
thymectomy, 417 
Mydriatic drugs, 484 
Myelography, 763 
Myoloradleuloneuritis, S96 
Myocardial Infarction 
and auricular fibrillation, 234 
and effort, 231 
Myoma of esophagus. 8*73 
Myxedema, 71 
after Iodine therapy, 85 
and hypertrichosis, 92 
ease report, 92 
Myxoma of esophagus, 873 


Narcoanalysis, 443, 4‘56 
In hysteria, 469 
Narcolepsy, 492, 453* 
amphetamine sulfate, 402 
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Narcosynthesis in war neuroses, 443' 
sodium amytal, 443 
sodium pentothai, 443 
Nasal disorders, see Rhmology 
Nasal tip technic in cervicitis, 131 
Nasopharynx, lymphatic tissue of, 530 
Nausea, see Vomiting 1 
Nebulization 
of penicillin, 943 
of streptomycin, 938 
Neck 

carcinoma, 5‘2l 

full-thickness skin grafts from, 89 7 
Necrobiosis lipoidica diabeticorum, 328 
Necrosis, ischemic muscle, 30i9 

Nembutal 

in cataract extraction, 494 
in iridocyclitis, 500 
Neoarsphenamine 
causing nausea in syphilis, 61 
in syphilitic pregnancy, 167 
Neoplasms, see Tumors 
Neoprontosil album, see Sulfanilamide 
Neostigmine, see Prostigmine 
Neosynephrin hydrochloride 
before anesthesia, 969 
in iridocyclitis, 500 
in penicillin therapy, 941, 993 
in staphylococcic pneumonia in infants, 609 
in uveitis, 501 
Nephrectomy 

in renal hypertension, 318 
m Wilms tumor, 980 
Nephritis 
acute focal, 306 
acute interstitial, 30'5 
and edema, 2-66 
and scrub typhus, 377 
chronic interstitial, 306 
chronic parenchymatous, 306 
embolic, 30'6 
glomerulonephritis, 303' 
in childhood, 564 
pyelonephritis, 305 
treatment, 307 
eggs, 307 
fruit, 307 
fruit Juices, 307 
iron, 3 07 
meat, 3017 
rice diet, 307 
sugar, 307 
vegetables, 307 1 
vitamins, 307 
Nephroptosis, 316 
Nephrosclerosis, senile, 306 
Nephrosis, 307 

albumin concentrates, 307 
ammonium chloride, 307 
mannitol, 307 
mercupurln, 307 
potassium chloride, 307 
urea, 3*07 

Nephrotoxic kidney, 308 
Nerve block 

Intercostal, in chest injuries, 880, 868 
paravertebral, in thrombophlebitis, 199 
Nerves 

facial neuralgia, 505 
injuries, 763 
grafts, 763 
penicillin, 764 
sulfanilamide, 76*4 
optic, 496 

peripheral injuries, 344 
peroneal nerve transposition for traction 
paralysis, 785 

Neuralgia 
facial, 5*06 

mandibular joint, with head pain, 930 


Neuralgia ( continued ) 
parietal, 339 
exercises, 339 
heat, 339 
massage, 339 
roentgen therapy, 339 
Neuritis,- 418 
and anemia, 420 
and diabetes, 418 
causalgia, 421 
Neurogenic 
bladder, 973 
causes of pruritus, 53 
Neurology, 394 

complications, 426 
from malaria, 426 
from porphyria, 426 
from spinal anesthesia, 427 
from uremia, 426 
from vaccines, 427 
electroencephalography, 396 
encephalitis, 394 
encephalomyelitis, 396 
epilepsy, 399 

intracranial vascular disorders, 402 
low back pain, 425 
meningitis, 403 
migraine, 412 
multiple sclerosis, 415 
myasthenia gravis, 416 
neuritis, 418 
neurosyphilis, 428 
poliomyelitis, 432 
sciatic syndrome, 425 
shoulder girdle pain, 422 
upper extremity pam, 422 
Neuromyelitis optica, 396 
Neuronitis, acute infectious, 396 
Neurosarcoma of spleen, 297 
Neuroses 

and bronchial asthma, 466 
and dysmenorrhea, 143 
and epilepsy, 400 
electroencephalogram, 467 
occupational therapy, 476 
of discharged veterans, 439 
war, 442 

Neurosurgery, 752 

closed head injury, 761 
cranial trauma, 760 

diagnostic and therapeutic technics, 752 
nerve injuries, 763 
spinal cord injury, 756 
Neurosyphilis, 428 
arsenicals, 431 
bismuth, 431 
fever therapy, 429 
penicillin, 60, 428 
sobisminol mass, 431 
vitamin Bj, 431 
Neurovascular syndrome 

from hyperabduction of arms, 261 
from hyperadduction of arms, 422 
Neutropenia 

malignant, see Agranulocytosis 
splenic, 295 

Newborn, 200, 584; see also Pediatrics 
acidosis, 586, 593 
and vitamin K in labor, 200 
asphyxia, 585 
behavior, 584 
beriberi, 588, 595 
congenital anemia, 201 
epidemic diarrhea, 586 
fibroplasia of premature infants, 495 
hemorrhage, 585 
impetigo, 201 
infections, 686 
jaundice, 587 

lymphogranuloma venereum, 996 
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Newborn (continued) 

maternal rubella, 175, 222, 571, 583, 585, 926 
mumps, 926 

nutrition, 588, 589; nee also Infant feeding 
ophthalmia neonatorum, 487, 491 
patent urachus, 636 
pertussis, 216 

pneumococcus meningitis, 587 
pneumomediastinum, 627 
prematurity, 588 
purulent parotitis, 586 
pyodermla, 587 
resuscitation, 200 
alpha-tobeiine, 200 
caffeine, 200 
cyanide, 200 

injurious use of artificial respiration, 627 
metrazol, 200 
pentobarbital, 200 
rickets, 595 
urachal cyst, 636 
weight of, 160 
New growths, see Tumors 
Niacin, see Nicotinic acid 
Nicotine, and vasoconstriction, 345 
Nicotinic acid 
in electronarcosis, 470 
in migraine, 413 
in myalgia, 522 
in oral disease, 925 
In tinnitus, 512 
Niemann -Pick disease, 445 
Nitrites and P-K interval, 241 
Nitrous oxide anesthesia, 17 
in war injuries of chest, 880 
NMR1201, as repellent, 392 
Nonunion of fractures, dual plates for internal 
fixation of, 815 

Normochromic nonnoeytic anemia in preg- 
nancy, 173 
Nose, see Hhlnology 
Nose drops, 515 

Novocain, see Procaine hydrochloride 
Nupercaine, in paracervical anesthesia, 192 
Nutrition, sec Diet and diotolherapy 
Nystagmus, 496 

O 

Obesity, 328 

ami bilateral polycystic ovaries, 130 
and hirsutism, 98 
etiology, 329 
management, 329 
atropine eulfate, 329 
benzedrine sulfate, 329 
dexadrlne, 330 
pituitary, 330 
profold, 330 
thyroid, 330 
Obliteration 

of bone cavities after Iran mu tic osteomyelitis, 
Sid, 821 

of pulse, from hyperubductbm of arms, 262 
Obstetrics, If* 6 
abort ion, 156 

analgesia, 192, see also Anesthesia, obstetric 

habitual abortion, 157 

labor, 1»S; see also I«jibur 

newborn, 20U, see also Newborn 

postabortal peritonitis, lf»« 

pregnancy, 159: see nisi* l*regmtm\\ 

Kh blood factor, 2**1, 544, 588 
spontaneous abortion, 159 
sterility, 205 
Obstruction 
•mpbmgml IM 
hepatic veto, 690 
Intestinal 

In append ici tie, M 
in pregnaney, 17# 


Obstruction ( continued ) 
subclavian artery, 261 
ureteral, 985 
Obstructive 
dysmenorrhea, 143 
emphysema, in infants, 607 
jaundice, 700 
megacolon, 750 
odditis, 667 

Occlusion, see Obstruction 
Occupational therapy, 345, 473 
handicraft, 478 
in amputees, 475 
in blindness, 475 
in cardiac disorders, 475 
industrial therapy, 478 
in neuroixsyehiatric disorders, 476 
in physical injuries, 474 
in thoracic disorders, 475 
Oct in in migraine, 414 
Ocular myasthenia gravis, 418 
Oculomotor paralysis, 488 
"0 M diastolic brachial pressure, transient, 252 
Odditis, obstructive, 667 
Oligomenorrhea, 128 
desiccated thyroid extract, 128 
equine gonadotropin, 128 
Onchocercosis, 487 

One-two gonadotropic therapy, in hypo-ovar- 
ianism, 127 

Open pneumothorax, 883 
Operative procedures 
abdominal hysterectomy, 144 
amputations, 897 
anastomosis, see Anastomosis 
appendicostomy, 647 

arthrotomy for traumatic internal derange- 
ment of knee joint, 798 
Blalock operation in carcinoma of pancreas, 
717 

Brunschwig operation for carcinoma of pan- 
creas, 716 

cataract extraction, 487, 494 
Cattell operation in carcinoma of pancreas, 
717 

cauterization, see Cauterization 
cesarean section, 186; see also Cesarean sec- 
tion 

cec ostomy 

in carcinoma of colon, 746 
in megacolon, 7tfl 

Child operation in carcinoma of pancreas, 
717 

cholecystectomy in typhoid carrier, 681 
eholecystostomy in cholecystitis, 678 
closure of ductus arteriosus, 861 
closure of facial wounds, 967 
coecygectomy In rectal injuries, 912 
Cod! villa operation for carcinoma of pancreas, 
716 

colostomy 

In carcinoma of colon, 744 
In megacolon, 751 
corneal transplantation, 483 
correction of hyperextension locking of finger 
joint, 811 
cranioplasty, 764 
delayed sutures, 908 

Dennis operation in carcinoma of pancreas, 
716 

disarticulation of innominate bone in malig- 
nancy, 816 

duodenopar* craniectomy in carcinoma of pan- 
creas, 715 
eplphystodesls. 773 

eyeball-shortening operation for retinal de- 
tachment, 498 

fenestration in otosclerosis, 608 

Fengtr operation In ureteral obstruction, 986 

Foley's operation in ureteral obstruction, 886 
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Operative procedures ( continued ) 

Freeman operation in carcinoma of pancreas, 
-716 

ganglion ectomy, in congenital megacolon, 655 
gastric resections, 726 
in peptic ulcer, 274 

gastrojejunostomy in peptic ulcer of , duo- 
denum, 728 

Gibson operation in ureteral obstruction, 986 
Hepburn operation in prolapse of urethra, 152 
Hunt operation in carcinoma of pancreas, 716 
hysterectomy 

in adenocarcinoma of endometrium, 148 
in rupture of uterus, 190 
ileocolic resection, two-stage, in regional ile- 
itis, 742 

ileocolostomy in regional ileitis, 742 
Indian-Smith cataract extraction, 493 
iridectomy 

after cataract extraction, 494 
in glaucoma, 491 
laparotomy 

in abdominal pain of childhood, 553 
in prolapse of uterus, 138 
laparotrachelotomy in abruptio placentae, 187 
laryngectomy in cancer of larynx, 524 
laryngofissure in cancer of larynx, 524 
LeFort colpocleisis in prolapse of uterus, 138 
ligation 

of inferior vena cava for prevention of pul- 
monary embolism, 362 
of lacerated artery, 906 
lobectomy in pulmonary tuberculosis, 847, 852 
lumbar sympathectomy 

and effect on electrocardiogram, 247 
in acute glomerulonephritis, 564 
in congenital megacolon, 292, 554 
lumbodorsal splanchnieectomy in renal hyper- 
tension, 318 

Maingot operation in carcinoma of pancreas, 
716 

mammaplasty, 824 

Manchester operation in prolapse of uterus, 
138 

mastoidectomy m otitis media, 510 
mastopexy, 823 

Mayo operation in prolapse of uterus, 139 
McNealy cecostomy in volvulus of sigmoid 
colon, 750 
Mickulicz operation 
in lipoma of colon, 749 
in volvulus of sigmoid colon, 750 
Moreland operation in carcinoma of pancreas, 
716 

Mullins operation for carcinoma of pancreas, 
716 

nephrectomy 

in renal hypertension, 318 
in Wilms tumor, 980 

obliteration of bone cavities after traumatic 
osteomyelitis, 801, 821 

orchiectomy in prostatic carcinoma, 809, 985 
osteotomy of spine, 795 
ovariectomy in endometriosis, 972 
pancreaticoduodenectomy m carcinoma of 
pancreas, 715 

pancreaticoenterostomy in carcinoma of pan- 
creas, 716 

Parsons operation for carcinoma of pancreas, 

716 

patellaplasty in chondromalacia, 770 
pelvic lymphadenectomy in cervical cancer, 
132 

peroneal nerve transposition for traction 
paralysis, 785 

Phillips operation in carcinoma of pancreas, 

717 

Pickrell operation in carcinoma of pancreas, 
717 


Operative procedures ( continued ) 

pneumonectomy in pulmonary tuberculosis, 
847, 852 

Porro cesarean section m carcinoma of cervix, 
177 

Poth operation in carcinoma of pancreas, 717 
prefrontal lobotomy in schizophrenia, 471 
Rammstedt operation in ureteral obstruction, 
986 

Rankin obstructive resection in volvulus of 
sigmoid colon, 750 

repair 

of cleft lip, 819 
of perineal lacerations, 121 
suture of corneal wounds, 484 
resection 

m pulmonary tuberculosis, 852 
in regional ileitis, 741 
rhinoplasty, 818, 830 

Richardson- Spalding operation in prolapse of 
uterus, 138 

Roux anastomosis in stricture of biliary ducts, 
650 

sclerotomy in glaucoma, 490 
sequestrectomy in traumatic osteomyelitis, 
801, 821 

Sherman operation in carcinoma of pancreas, 
716 

skin grafting, 825 

Smith-Indian cataract extraction, 493 
Spalding- Richardson operation, in prolapse 
of uterus, 138 
splenectomy, 298 
splenorenal anastomosis, 696 
sterilization of mental defectives, 447 
Sweet operation in gastric and esophageal 
lesions, 878 
sympathectomy 

in arterial injuries, 906 
in causalgla, 421 
in megacolon, 751 
in renal hypertension, 318 
thoracentesis in hemothorax, 881 
thoracoplasty in pulmonary tuberculosis, 846 
thymectomy, in myasthenia gravis, 417 
thyroidectomy, 76 

Torek operation in esophageal lesions, 875 
Toti operation in corneal ulcers, 483 
transplantation of abdominal fascia in stress 
incontinence, 150 
transurethral resection 
in neurogenic bladder, 973 
in prostatic carcinoma, 984 
Trimble operation in carcinoma of pancreas, 

716 

tympanomastoidectomy in otitis media, 510 
ureterosigmoidostomy in vesicovaginal fistula, 
153 

vaginal hysterectomy in prolapse of uterus, 
139 

Waters operation m abruptio placentae, 187 
Watson operation in carcinoma of pancreas, 

717 

wedge resection, in bilateral polycystic ovar- 
ies, 130, 207 

Wertheim operation for cervical carcinoma, 
134 

Whipple operation for carcinoma of pancreas, 
716 

Operative risk, 15 
Ophthalmia neonatorum, 487, 491 
penicillin, 487 
sulfonamides, 487, 491 
Ophthalmology, 479 
and dentistry, 931 
anterior chamber, 479 
blindness, and occupational therapy, 475 
brucellosis, 479 
choroid layer ossification, 623 
congenital cataracts, 571, 583, 585 
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Ophthalmology ( continued) 
conjunctiva, 480 
cornea, 481 

cyeloplegic drugs, 484 
dark adaptation, 484 
digitalis intoxication, 484 
drugs, 484 

dibutoline sulfate, 484 
penicillin, 485 
sulfonamides, 486 

electrical sensitivity of eyes, 497 

eye, 486 

eyeball, 489 

eyelids, 492 

fundus, 493 

herpes simplex, 486 

herpes zoster ophthalmicus, 486 

iris, 493 

lens, 493 

multiple sclerosis, 415, 487 
muscles, 495 

myasthenia gravis, ocular signs of, 496 

mydriatic drugs, 484 

neuromyelitis optica, 396 

nystagmus, 496 

ocular myasthenia gravis, 418 

ophthalmia neonatorum, 4.87, 491 

ophthalmotonus, 499 

optic nex've, 496 

parasites, 487 

penicillin therapy, 949 

perforating wounds, 488 

perimetry, 497 

preoporative survey, 487 

retina, 497 

retinitis pigmentosa, 444 
scrub typhus and eye disorders, 374 
tumors of anterior chamber, 479 
uvea, 499 

vitamin deficiency, 488 
vitamins in function of eyes, 488 
war injuries, 493 
Wernicke's disease, 488 
wounds, 493 
atropine, 493 
paraffin, 493 
penicillin, 493 
sulfonamides, 493 
triple dye, 493 
vaseline, 493 
( )ph thftlmo t onus, 4 99 
cocaine instillation, 499 
novocaine with adrenalin, 499 
Oppenheim ointment in scabies, 55 
Optic 

disk pigmentation, 497 
nerve, 496 

pigmented tumor, 497 
Optoohiasmic arachnoiditis, 497 
Optochin In corneal ulcers, 483 
Oral mucosa infections, 918 
Orchiectomy in prost a Uc carcinoma, 809, 985 
Organotherapy, gynecologic, 87 
Orthopedic surgery, 766 
adhesive capsulitis of shoulder, 790 
air arthrography in diagnosis of torn semi- 
lunar cartilage, 770 

anterior transposition of peroneal nerve for 
traction paralysis, 786 

arthrotomy for traumatic internal derange- 
ment of knee joint, 798 
bone changes with syringomyelia, 804 
bone sarcoma from irradiation, 792 
chondromalacia of patella, 769 
closed manipulation in fractures of radius, 811 
congenital absence of radius, 801 
congenital stricture of spinal canal, 794 
continuous traction screw for fixation of hip 
fractures, 780 


Orthopedic surgery (continued) 
correction of hyperextension locking of finger 
joint, 811 

costoclavicular compression of brachial plexus 
and subclavian vessels, 812 
damaged intervertebral disc, 786 
delayed wound closure with compound frac- 
tures, 792 

dual plates for internal fixation in nonunion 
of fractures, 815 

femur fracture after irradiation, 768 
innominate bone disarticulation for malig- 
nancy of pelvic parietes and upper 
thigh, 816 

intervertebral spine fusion with removal of 
herniated intervertebral disc, 807 
lateral dislocation of patella, 798 
malunited Colles fracture, 781 
obliteration of bone cavities after traumatic 
osteomyelitis, 801, 821 
osteomyelitis of skull, 802 

osteotomy of spine for flexion deformity in 
rheumatoid arthritis, 795 
para -articular calcification in affections of 
knee, 788 

penicillin in osteomyelitis, 766 

retardation of bone growth by wire loop, 773 

sagittal cleft vertebra, 771 

skeletal metastasis from prostatic carcinoma, 
807 

skin grafting after injuries, 788 
spondylolisthesis, 766 

stud bolt screw for femur neck fractures, 801 
tuberculosis of spine, 809 
Ossification of choroid layer in eye, 623 
Osteitis fibrosa cystica, 326 
Osteoarthritis, 32 

Osteochondritis dissecans of elbow, 638 
Osteomyelitis 
and sinusitis, 520 
of frontal bone, 523 
of mandible, 929 
of skull, 802 
penicillin, 766, 950 
staphylococcic;, 213 
traumatic 
skin grafts, 832 

surgical obliteration of bone cavities, 801, 
821 

Osteoperiosteal grafts in cranioplasty, 755 
Osteotomy of spine in rheumatoid arthritis, 795 
Otitis 

externa, 511 

cleansing and drying, 511 
sulfadiazine, 51 1 
sulfanilamide spray, 511 
sulfathiazole, 511 

media, 509 

aero-otitis media, 517, 625 
and streptococcic meningitis, 408 
local antiseptics, 510 
mastoidectomy, 510 
minor surgery, 516 
penicillin, 507, 511, 948 
tym pa nomastoidectomy, 610 
Otology, 506 
allergy, 506 

education of deaf children, 508 

injured external ear, 820 

mastoiditis, 512 

M^nlSre's disease, 507 

otitis externa, 511 

otitis media, 509 

otosclerosis, 508 

penicillin therapy, 607 

thrombophlebitis of lateral sinus, 514 

tinnitus, 511 
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Otorhinolaryngology, 503 
chemotherapeutic agents, 531 
penicillin, 531 
as antibiotic, 535 

in hemolytic streptococcus pharyngitis, 
533 

m peritonsillar and pharyngomaxillary 
spaces, 531 
m tonsillitis, 533 

in upper respiratory tract infections, 534 
inhalation therapy, 535 
sulfonamides, 538 
as antibiotics, 535 

in upper respiratory tract infections, 534 
in Vincent’s angina, 534 
sulfathiazole chewing gum, 538 
facial neuralgia, 505 
hypometabolism, 504 
laryngology, 524 
otology, 506 
vitamin therapy, 503 
Otosclerosis, 508 
fenestration, 508 
in pregnancy, 168 
Ovariectomy in endometriosis, 972 
Ovaries, 126 

activity in hair growth, 95 
carcinoma, 126 
cysts, 130 

bilateral polycystic, 130 
wedge resection, 130, 207 
hypo-ovarianism, 126 
in pregnancy, 169 

hysterectomy in endometriosis, 147 
polycystic, 207 
teratoma, 128 
theca cell tumors, 129 
tumors, 1 28 
cesarean section, 186 
in pregnancy, 175 
roentgen therapy, 620 
Oxygen therapy 

in asphyxia neonatorum, 585 
in asthma, 10 

in auricular fibrillation, 238 
in blast injury of chest, 888 
'in emphysema m infants, 008 
in hemothorax, 883 
in scrub typhus, 375 

in staphylococcic pneumonia in infants, 609 
in war injuries of chest, 879 
Oxyphenarsine 

causing nausea in syphilis, Cl 
in Vincent’s angina, 922 
Oxyuriasis 
and appendicitis, 640 
gentian violet, 598 
in children, 598 
quassi enemas, 600 
tetrachlorethylene, 600 

P 

P ABA (para-aminobenzoic acid), in scrub ty- 
phus, 376 

Padgett dermatome 
in skin grafting, 825 
resplitting split- thickness grafts, 827 
Palate, cleft, 927 
Palsy, Bell’s, 342 
Pancreas, 702 
aberrant tissue, 624 
accessory, 709 

adenoma of islands of Tjangerhans, 709 
carcinoma, 713 
ampulla and head, 713 
body and tail, 723 
cysts, 704 
extract therapy 

in congenital pancreatic deficiency, 559 
in dysmenorrhea, 142 


Pancreas ( continued ) 
fibrocystic disease, 704 
of childhood, 556 
gastric pneumography, 632 
malignancy, 737 
pancreatitis, 706 
physiology, 702 
pseudocysts, 635 
serum enzymes, 702 
total pancreatectomy, 723 
trauma, 705 

Pancreaticoduodenectomy in carcinoma of pan- 
creas, 715 

Pancreaticoenterostomy in carcinoma of pan- 
creas, 716 
Pancreatitis, 706 

fluids intravenously, 709 
penicillin, 709 
sulfonamides, 709 
transfusions, 709 
vitamins, 709 

Wangensteen decompression, 709 
Pancytopenia, splenic, 296 
Pandy test, false positive, 369 
Panhematopenia, splenic, 296 
Pansinusitis, 520 
penicillin, 520 

Pantopaque myelography, 733 
meningitis from, 754 
Pantopon m blast injury of chest, 887 
Pantothenic acid in oral disease, 925 
Papaverine 
in allergy, 1 

in thrombophlebitis, 118 
Papilledema, 497 
Papilloma 
of esophagus, 873 
of eyeball, 491 

Para-aminobenzoic acid in scrub typhus, 376 
Para-ammohippuric acid, in penicillin therapy, 
942, 994 

Para -articular calcification in affections of 
knee, 788 

Paracervical anesthesia, 192 
Paraffin in eye wounds, 493 
Paragonimiasis, roentgen diagnosis of, 631 
Paraldehyde in tetanus, 615 
Paralysis 
flaccid, 794 
from traction, 783 
oculomotor, 488 
of bladder, 973 
sleep, 464 
spastic, 794 
Parametritis, 198 
Paranasal sinus diseases, 519 
Paranoia, occupational therapy in, -178 
Parapharyngeal abscess, penicillin in, 532 
Paraplegia, 756 
Parasitic diseases 
importation, 229 
of childhood, 596 
ancylostomiasis, 597 
asoaris lumbrieoides, 597 
dientamoeba fragilis, 598 
onterobius vermlcularls, 698 
Trlohuris trichiura, 600 
ophthalmic, 487 
roentgen diagnosis, 630 
Parathormone and metabolism, 326 
Parathyroid 
extract 

in iridocyclitis, 500 
in uveitis, 501 
glands, 72 

Paravertebral nerve block 

in herpes zoster, 51 
in thrombophlebitis, 199 
Paredrine in uveitis, 501 
Parenchymatous nephritis, chronic, 306 
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Parenteral 

feeding of infants, 590 
liver extracts, 967 
Paresis, senile, 432 
Paresthesia, auditory, 512 
Parietal neuralgia, 339 
Parietes, pelvic, malignancy of, 816 
Parotitis, see Mumps 

Paroxysmal tachycardia in childhood, 571 
Parry's disease, see Hyperthyroidism 
Parsons operation in carcinoma of pancreas, 716 
Paschen's inclusion bodies, in smallpox, 612 
Patella 

chondromalacia, 769 
lateral dislocation, 798 
Patellaplasty in chondromalacia, 770 
Patency 

of arterial duct, 659, 861 
of genital tract, after insufflation, 206 
of urachus, 636 
Pathology, clinical, 540 
acute infectious lymphocytosis, 542 
diagnosis of uterine cancer by vaginal smears, 
543 

hepatic disease, 540 
hormone tests for pregnancy, 542 
Rh blood types, 544 
seminal smears in sterility, 542 
Patterson maneuver in fractures of radius, 811 
Paul-Hunnell reaction in mononucleosis, 534 
Pavatrlne in dysmenorrhea, 143 
Pediatrics, 547 

abnormalities In newborn from diabetic 
mother, 170 

abnormalities In newborn from maternal ru- 
bella, 175, 222, 571, 583, 585, 926 
anemia in children, 547 
appendicitis in childhood, 642 
benadryl in childhood allergies, 3 
ohiekenpox, 550 
dental disease, 926 
digestive system, 550 
diphtheria, 562 

education of deaf children, 508 
fibroplasia of premature Infants, 495 
fracture of radius, 811 
genitourinary tract, 564 
heart disease, 566 

hypertrophic pyloric stenosis In infanta, 632 
infantile cortical hyperostosis, 637 
lymphogranuloma venereum, 996 
measles, 683 
mumps, 583, 926 

newborn, 200, 586; see also Newborn 

nutrition, 588, 689; sea also Infant feeding 

ophthalmia neonatorum, 487, 491 

parasitic diseases, 596 

penicillin transmitted to fetal blood, 182 

pertussis, 600 

poisoning in children, 603 

poliomyelitis, 605 

pulmonary abscess, HO 

respiratory tract, 607 

sinusitis in children, 518 

smallpox* 61 i 

syphilis of newborn, 166, 61 3 
tetanus, 014 
tuberculosis, 610 
ureter obstruction, 985 
weight of newborn, 160 
Pedleled flap* raising of, 830 
Pelligrlnl-Sttada disease, 788 
Pelvis disorders, 110 
and urinary tract disorders, 149 
cellulitis* 118 
contracted pelvis, 186 
diagnosis of early malignancy, 120 
gonococcal Infection, H6 
penicillin treatment* 116 
sulfonamide therapy, 116 


Pelvis disorders ( continued ) 

lymphadenectomy, in cervical cancer, 132 
malignancy, 816 
peritonitis, 198 
trichomonas vaginalis, 117 
vaginal smears, .120 
Penetrating wounds of chest, 880 
Penicillin, 939 

administration, 941 
articular, 944 
inhalation, 108, 535, 943 
intra-arterial, 944 
local, 944 
lymphatic, 944 
oral, 942 
rectal, 944 
systemic, 944 
topical, 944 

aerosol penicillin, 108, 535, 943 
Baraeh’s method, 108 
in asthma, 9, 358 
in respiratory diseases, 356 
allergy to, 7 

antibacterial action, 940 
antipenicillinase immune sera, 940 
as antibiotic, 535 

benzyl penicillin, in impetigo of newborn, 201 
chemistry, 940 
contraindications, 946 
dosage, 944 
fractlonization, 940 
in actinomycosis, 917, 927 
in acute bacterial endocarditis, 260 
in agranulocytosis from thiouracil, 325 
in amebiasis, 290, 383 
in amputation care, 899 
in appendiceal peritonitis, 645 
in appendicitis, 643 
in arthritis, 30, 32 
in asthma, 10, 358, 947 
in bacterial endocarditis, 948 
in blast injury of chest, 888 
in brain abscesses, 951 
in bronchial infections, 838 
in bronchiectasis, 109, 947 
in bronchopulmonary infections, 107 
in chancroidal infections, 996 
in chronic glomerulonephritis of childhood, 
565 

in coarctation of aorta, 871 

in colon injuries, 911 

in congenital pancreatic deficiency, 559 

in conjunctivitis, 480, 500 

in dentistry, 918 

In dermatitis venenata, 40 

in dermatology, 45 

in ecthyma, 46 

in eczematous dermatitis, 46 

in emphysema In Infants, 608 

In empyema, 947 

in endometritis, 197 

in exudative crural intertrigo, 46 

in eye wounds, 488, 493 

in facial wounds, 908 

In gas gangrene, 951 

in gonococcal infection, 116, 214 

in gonorrhea, 978, 992 

in hand infections, 951 

in hemolytic streptococcus pharyngitis, 533, 
948 

in hemothorax, 883 
in Impetigo, 46, 201 
in Infected abortion, 200 * 

in kala aasar, 388 
in laryngotraehaobronehitis, HO 
in leprosy, 387 
In lobar pneumonia, 210 
In lung Infections, 838 
in mastoiditis, 508, 512 
In meningitis, 403, 949 
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Penicillin ( continued ) 

in meningococeic infections, 214 
in metritis, 198 

in mouth disease of childhood, 550 
m nerve injuries, 764 
in neurogenic bladder, 973 
m neurosyphilis, 60, 428 
m ophthalmia neonatorum, 487 
in ophthalmology, 485, 948 
activity, 485 
lamellae, 485 
method of use, 4S5 
penetrability, 486 
in osteomyelitis, 766, 950 
in otitis media, 507, 511, 94S 
m pancreatitis, 709 
m pansinusitis, 520 
in parapharyngeal abscess, 532 
in pelvic cellulitis, 198 
in peritonsillar space, 531 
in pharyngomaxillary space, 532 
in pneumococcal meningitis, 211 
in pneumonia, 946 
in psittacosis, 950 
in puerperal septicemia, 199 
in rat bite fever, 950 
in rectal injuries, 911 
in respiratory diseases, 355, 534 
in Rocky Mountain spotted fever, 950 
m rupture membranes, 182 
in scarlet fever, 949 
in scrub typhus, 375 
in sinusitis, 521, 948 
in staphylococcic infections, 213 
m staphylococcic pneumonia m infants, 608 
in streptococcic infections, 213 
in subacute bacterial endocarditis, 211, 254, 
572 

in surgery, 952 
in syphilis, 57, 224, 428, 950 
in syphilitic pregnancy, 367 
in tabes dorsalis, 430 
in tetanus, 614 
in tonsillitis, 533 
in trichophytosis, 46 
in tropical diseases, 389 
in ulcerative colitis, 292 
in uveitis, 501 

m Vincent's angina, 922, 948 
in virus infections, 219 
m war surgery, 916 
in Well’s disease, 226 
in yaws, 226 
indications, 946 
mode of action, 941 
ointment, in tropical ulcers, 389 
penicillin X, 995 
skin reactions, 47 

sodium, in syphilis of childhood, 613 
susceptibility of disease agents, 945 
toxicity, 944 

transmitted through placenta, 1X2 
urticaria from, 47 

Pentobarbital in resuscitation of newborn, 200 
Pentothal sodium anesthesia, 969 
in duodenal ulcer operations, 730 
in gastric resection, 727 
in hysteria, 469 
in. intravenous anesthesia, 20 
in narcoanalysis, 456 
in prostatic surgery, 982 
in war neuroses, 443 
with shock therapy, 469 
Peppermint water in edema, 270 
Peptic ulcer, 271 
amigen, 27 2 
dextrimaltose, 273 

mucosal extract from swine intestines, 272 
of duodenum, 728 
perforated, 729 


Peptic ulcer {continued) 

partial gastric resection, 274 
Sippy regimen, 274 
transfusions, 273 
vitamins, 273 

Perborate sodium m Vincent’s angina, 922 
Perforation 
of chest, 885 

of duodenal ulcers, 631, 729 
of eye, 488 
of eyeball, 491 
of gallbladder, 680 
Periarthritis, shoulder, 310 
Perimetritis, 198 
Perimetry, 497 
afterimages, 497 
Perineorrhaphy, 121 
Perineum, 121 

laceration and repair, 121 
operative procedure, 122 
postoperative care, 122 
codeine, 122 
morphine, 122 
zephiran, 122 
zinc sulfate douche, 122 
preoperative preparation, 121 

potassium mercuric iodide solution, 121 
saline cathartic, 121 
zephiran, 121 
Peripheral 

blood, in anemic pregnancy, 172 
nerve injuries, 344, 763 
neuritis, 418 
vascular disease, 261 
Peritoneum 
abscess of cavity, 646 
extraperitoneal cesarean section, 189 
Peritonitis 
appendiceal, 643, 645 
pelvic, 198 

blood transfusions, 199 
fluid intake, 199 
Fowler position, 198 
Miller- Abbott tube, 199 
penicillin, 199 
rectal tube, 199 
sulfadiazine, 199 
Wangensteen apparatus, 199 
x-rays, 199 
postabortal, 156 

Peritonsillar space, penicillin in, 531 
Peroneal nerve transposition for traction paral- 
ysis, 785 

Pertussis, 216, 600 

alum-precipitated diphtheria toxoid, 601 
alum-precipitated pertussis vaccine, GOO 
hyperimmune human serum, 602 
immune pertussis rabbit serum, 602 
immunization, 563 
sulfonamides, 217 
vaccination, 216 
Petit mal epilepsy, 396, 399 
electroencephalogram, 453 
Petrolatum in scabies, 55 
Pfannenstiel incision 
in cesarean section, 188 
in prolapse of uterus, 140 
in wedge resection in polycystic ovaries, 207 
Pharyngeal bursa, 529 

Pharyngitis, hemolytic streptococcus, penicil- 
lin in, 533, 948 

Pharyngomaxillary space, penicillin in, 532 
Phenobarbttal 
in dysmenorrhea, 143 
in epilepsy, 401 

in glomerulonephritis of childhood, 5$4 
Phenol in corneal ulcers, 483 
Phenolsulfonphthalein 
excretion test, 727 
in extraperitoneal cesarean, 189 



INDEX 


1029 


Phillips operation in carcinoma of pancreas, 717 
Phlebeetasia of intestines, 735 
Phlebitis, see Thrombophlebitis 
Phlebothrombosis, 360 
Phlegmasia alba dolens, 361 
Phosphorus 
m pregnancy diet, 161 
radioactive, 1160 

Phthalylsulfathiazole, see Sulfathahdhn* 
Physical 

allergy of head, 3, 415, 522 
medicine, 31, 330 
arthritis, 31 
brain injuries, 343 
burns, 349 

crutch management, 330 
electric muscle stimulation, 3 to 
encephalomyelitis, 396 
gonococcal arthritis, 350 
low-back pain, 334 
parietal neuralgia, 339 
peripheral nerve injuries, 343 
poliomyelitis, 222 
reamputation, 902 
rehabilitation. 345 
rest, 344 

resuscitation, 349 
rhizomelic spondylosis, 337 
shoulder periarthritis, 340 
spinal cord injuries, 343 
therapy, 474 

Piek-Niemann disease, 445 

Plckrcll operation in carcinoma of pancreas, 717 
Pigmentation 
by tattooing* 331 
in pregnancy, 166 
of optic disk, 497 
of optic nerve tumor, 497 
Pilocarpine 
in anuria, 970 

in fibroplasia of premature infants, 495 
Pinworm (oxyuriasis), 598 

Pitre## in 

before anesthesia, 969 
in diabetes insipidus, 73 
Pituitary, 73 
anterior lobe, 73 

extract therapy 

in herpes zoster ophthalmicus, 4S6 
In obesity, 330 
hirsutism, 94, 97, 102 
posterior lobe, 73 
sex hormones, 87 
Placenta 
abrupt to, 187 
secret a, 184 

extract, in measles, 22 2 
in labor, 184 
manual removal, 184 
C red# expression, 184 
sulfanilamide gauze, 184 
penicillin transmitted through, 182 
previa, 180 

cesarean section, 181, 186 
rupture of membranes, IKi 
site affecting fetal position, 188 
Plague, 386 
soluseptazlne, 386 
#« If a pyridine* 387 
suffathlazofe, 386 
Plasmochln in malaria, 229, 366 
Plastic surgery, 817 
amputation stump, 899 
avulsion of scalp, 817 
bronehopleura fistula* 846 
closure of skull defect* 817 
fixity of facial expression after undermining 
of skin over nose, 826 
injured external ear, 826 
maitopexy, 823 


Plastic surgery (continued) 
molded bone graft, 822 
nasal fractures, 818 

obliteration of bone cavities after traumatic 
osteomyelitis, SOI, 821 

secondary cleft lip and nasal deformities, 818 
simplified design repair of single cleft lip, 819 
two-stage mammaplasty in relation to blood 
supply, 824 

vesicovaginal fistula, 153 
Plaut- Vincent infection, see Vincent's angina 
Pleural infection in hemothorax, 882 
Fneumococcic infections, 210 
lobar pneumonia, 210 
meningitis, 211, 406 
of newborn, 587 
Pneumography, gastric, 632 
Pneumomediastinum in newborn, 627 
Pneumonectomy in pulmonary tuberculosis, 

847, 852 

Pneumonia 
lobar, 210 

penicillin, 210 
sulfonamides, 210 
penicillin therapy, 946 

prevention during upper respiratory infections 
in infants, 609 
primary atypical, 220 
and rib fractures, 629 
rickettsial, 375 
staphylococcic, 213 * 

In infants, 608 

neosynephrine nasal irrigations, 609 
oxygen therapy, 609 
penicillin, 608 
sulfonamides, 608 
transfusions, 609 
penicillin, 213 
Pneumothorax 
artificial 

in bronehiogenic carcinoma, 860 
in lung abscess, 1 1 1 
in pulmonary tuberculosis, 845 
closed, 883 
bed rest, 883 
closed drainage, 883 
wound excision, 883 
open, 883 
tension, 885, 886 
Poisoning 
amehioldos. 290 
atabrlne, 368 
benadryl, 963 

mn\ 39i 

digitalis, 484 
In children, 603 
aniline dye, 603 
hair lacquer. 603 
salleylates, 603 
penicillin, 944 
plnsmomdne, 367 
salicylates, 963 
streptomycin, 939 
sulfonamides. 308, 953 
thiobarbltal. 81 
thiouraell. 78, 324 
Poison Ivy causing stomatitis, 928 
Polioencephalitis, 395 
Poliomyelitis, 221, 432, 605 
acute stage, 606 
and pregnancy, 435 
and tooth extractions, 929 
convalescent stage, 606 
epidemiology, 432 
expectant stage, 606 
pathology, 433 
residual stage, 606 
subacute stage, 606 
treatment, 433 
atropine* 434 
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Poliomyelitis 

treatment ( continued ) 
hot packs, 433 
infrared irradiation, 433 
Kenny treatment, 221, 433, 605 
luminous heat, 433 
neostigmine, 222, 433, 605 
physical therapy, 222 
short wave diathermy, 433 
Pollinosis, see Hay fever 
Polycystic 
kidney, 305 

ovaries, bilateral, 130, 207 
Polycythemia vera, radioactive phosphorus m, 
961 

Polyneuritis, acute infectious, 396 
Polyp of esophagus, 114, 873 
Polyradiculoneuritis, 396 
Polysaccharides in cancer, 42 
Pontocaine in spinal anesthesia, 193 
Porro cesarean section in carcinoma of cervix, 
177 

Portal 

cirrhosis, serum proteins in, 541 
hypertension, 684 
thrombosis, experimental, 691 
Postabortal peritonitis, 156 
Postconvulsive excitement, 469 
Postencephalitic syndrome, 395 
Postextraction bacteremias, 932 
Postmalaria asthenia, 370. 

Postmaturity of fetus, 187 
Postmenopausal 
hirsutism, 97 
pruritus vulvae, 123 
Postoperative care 
diet, 65 

in abdominal hysterectomy, 146 
in amputations, 898 
in appendicitis, 644 
in cataract, 494 
m gastric resections, 727 
in gastrointestinal operations, 68 
in perineal lacerations, 122 
in reamputation, 901 
Postprandial distress in peptic ulcer, 274 
Postpregnancy hirsutism, 97 
Fostpubertal hirsutism, 97 
Posttonsillectomy bleeding, 527 
Posttransfusion hepatitis, 282 
Posttraumatic 

intracerebral hemorrhage, 761 
uveitis, 492 

Postural drainage in lung abscess, 111 
Posture 

changes, and P-R interval, 238 
in backache in soldiers, 336 
in rhizomelic spondylosis, 339 
Postvaccinal 
eruptions, 612 
hepatitis, 279 
jaundice, 222, 279 
Potassium 

bromides, in epilepsy, 401 
carbonate, in scabies, 55 

chloride 

in MdniSre's disease, 507 
in myasthenia gravis, 417 
in nephrosis, 307 

citrate, in tuberculous cystitis, 976 
in chronic glomerulonephritis of childhood, 

565 

iodide 

in fungus infection of lungs, 841 
in perineal lacerations, 121 
nitrate, in anuria, 970 

permanganate 

in exfoliative dermatitis from atabrine, 368 
in vaccinia, 613 

Poth operation in carcinoma of pancreas, 717 


Preanesthetic sedation, 16 
Precordial T waves, see T waves 
Preeclampsia of pregnancy, 178 
Pregnancy, 159 
and anemia, 172 
and appendicitis, 176, 643 
and carcinoma of cervix, 175, 176 
cesarean section, 177 
radium, 176 
x-ray therapy, 176 
and diabetes, 168 

diethylstilbestrol, 172 
progesterone, 172 
and fibroids, 175 
and gonococcal infection, 116 
and heart disease, 183 
cesarean section, 187 
and hirsutism, 97, 104 
and hyperthyroidism, 176 
and intestinal obstruction, 176 
and multiple sclerosis, 416 
and nephritis, 306 
and otosclerosis, 168 
and ovarian tumors, 175 
and poliomyelitis, 435 
and pyelitis, 932, 980, 985 
and rubella, 175, 222, 571, 583, 585, 926 
and syphilis, 166 

arsenic-bismuth therapy, 167 
mapharsen, 167 
neoarsphenamine, 167 
penicillin, 167 
cervical, 166 
complications, 166 
diet m, 62 
eclampsia, 178 

dextrose intravenously, 178 
forced fluids, 179 
magnesium sulfate, 178 
veratrum viride, 178 
hormone tests, 159, 542 
mask of pregnancy, 166 
mortality from air insufflation, 179 
nausea and vomiting, 177 
nutrition requirements, 161 
calcium, 161 
calories, 161 

daily plan of food intake, 163 
iron, 161 

massive nutritional edema, 2 64 

bed rest, 165 

dextrose intravenously, 165 
high -protein diet, 165 
puncture of labia, 165 
transfusions, 165 
vitamins Bi and C, 165 
phosphorus, 161 
protein, 161 
vitamin A, 161 
vitamin B complex, 101 
penicillin transmitted through placenta, 182 
penicillin in ruptured membranes, 182 
placenta, see Placenta 
preeclampsia, 178 
prostigmine, 178 
surgical problems, 175 
toxemia, 177 

cesarean section, 187 
urine preparations, 89 

visceral strangulation complicating delivery 
In diaphragmatic hernia, 878 
weight gain, 160 

Pregnandiol assays in habitual^abortion, 158 
Pregnant mare's serum, 89 
Premature Infants, 588 
fibroplasia, 495 

Pregneninolone In dysmenorrhea, 142 
Preoperative care 
diet, 65 

in cataract, 494 
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Preoperative care ( continued ) 
in gastric resections, 727 
in gastrointestinal operations, 67 
in perineal lacerations, 121 
in war injuries of chest, 879 
ophthalmic survey, 487 
Presentations 
breech, 186 
transverse, 187 
Priapism in leukemia, 90 
x-ray therapy, 90 
Primary 

atypical pneumonia, 220 
dysmenorrhea, 142 
Pringle’s disease, 444 
P-R interval 

and atropine sulfa, te, 239, 243 
and change in posture, 238 
and deep inspiration, 240 
and ergotamine, 241 
and exercise, 240 
and nitrite, 241 
and rheumatic fever, 243 
Priodax, in roentgenology of gallbladder, 075 
Privine in penicillin therapy, 941 
Procaine hydrochloride 
before childbirth, 185 
in caudal analgesia, 195 
In herpes zoster, 51 
in ftplxthalmntonus, 499 
in paracervical anesthesia, 192 
in regional anesthesia, 20 
Progesterone, 87 
therapy, 89 

in antepartum care, 185 
In dia belie pregnancy, 172 
in dysmenorrhea, 142 
in hirsutism, 105 
In spontaneous abortion, 159 
with estrogen 
in habitual abortion, 158 
in hypo-ovarlunism, 127 
Prolapse 
of ids, 495 
of urethra, 152 
of uterus, 137 
Prolold in obesity, 330 
Prom in 

its genitourinary tuberculosis, 9 H 1 
in leprosy, 216, 387 
In tuberculosis, 216 

Pronto*!! album, 483; see also Sulfanilamide 
Propeptan*, in hay fever, 7 
Prophyria, neurological complications of, 426 
Prostate, 982 
carcinoma, mi, \m 
estrogen, 809 
orchiectomy, K09, 985 
•thtoestrob 985 
transurethral resection, 981 
thrombin in surgery* 382 
Frost lg mine 

In myasthenia gravis, 416, 418, 496 
in poliomyelitis, 222, 433, 695 
in preeclampsia of pregnancy, 178 
with shock therapy, 469 
Protamine 

diphtheria toxoid, 563 
sine insulin, see under Insulin 
Proteins 

content of edema fluid, 566 
deficiency, and massive nutritional edema of 
pregnancy, 164 
foreign, in pruritus, 64 
Importance In diet, 61 
In pregnancy, 161 
metabolism of liver, 692 

red blood cell derivatives In protein replace- 
ment, 064 


Proteins ( continued ) 
serum 

in chronic congestive heart failure, 265 
in portal cirrhosis, 541 
test, 284 

silver, in urethritis in female, 150 
therapy 

in corneal ulcers, 483 
in iridocyclitis, 500 
in jaundice, 701 

in optochiasmic arachnoiditis, 497 
in uveitis, 501 

Proteolac, in iridocyclitis, 500 
Prothrombin response to vitamin K in liver dis- 
ease, 287 

Prothrombinopenia in liver disease, 287 
Protozoan infections, 226 

importation of infections, 229 
malaria, 226 
Pruritus, 52 

from blood disorders, 53 
from endogenous causes, 53 
from external chemical causes, 53 
from metabolism disorders, 53 
from neurogenic causes, 53 
from psychogenic causes, 53 
from toxemias, 53 
of anus, gentian violet in, 596 
of vulva, postmenopausal, 123 
androgens, 124 
concentrated fish oils, 124 
petrolatum alba, 124 
starch, 124 

testosterone propionate, 124 
vitamin A, 124 
zinc oxide, 124 
treatment, 53 
autohemotherapy, 54 
bromides, 53 
cannabis indica, 54 
dietary regulation, 54 
foreign protein, 54 
sedatives, 53 
topical remedies, 54 
typhoid vaccine, 54 
ultraviolet, 54 
x-rays, 54 

Pseudoarthrosis, 815 
I ^eudobronchloetasis, 849 
Psoudocysta of pancreas, 635, 704 
PHtmdoglobuUn in cirrhosis, 541 
Pseudohermaphroditism and hirsutism, 97, 103 
case reports, 103, 104 
Psittacosis, penicillin therapy, 950 
Psychiatry, 438 

and occupational therapy, 476 

diagnostic methods, 463 
electroencephalography, 448 
factors in peripheral vasoncuropathy after 
chilling, 261 
hypnoanalysis, 459 
mental deficiency, 444 
narcoanalysis, 456 
psychosomatic medicine, 463 
thematic apperception test, 45K 
treatment methods, 463 
war neurosis, 442 

war veterans and their families, 438 
Psychogenic causes of pruritus, 63 
Psychologic disturbances from atabrine, 389 
Psyehoneurosea, see Neuroses 
Psychosomatic medicine, 463 
bronchial asthma and psychoses, 466 
cerebral metabolism In depression, 466 
dental disease and emotional factors, 934 
diabetes meilitus and emotional factors, 465 
electroencephalogram and psychoneuroses, 

467 

eiectrenarcosis, 469 
electroshock In hysteria* 468 
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Psychosomatic medicine (continued) 
emotions and blood chemistry, 467 
glycine in treatment of depression, 467 
hypnosis and suggestion, 470 
insulin treatment of schizophrenia, 467 
narcolepsy, 463 
prefrontal lobotomy, 471 
shock therapy, 468 
sleep paralysis, 464 

sodium amytal as prognostic index in shock 
treatment, 468 
syncope, 465 

Psychotherapy, see Psychiatry 
Pterygium, 481 
Puberty and hirsutism, 97 
Puerperium, 196 
bacteremia, 199 
endometritis, 197 
infected abortion, 199 
infection, 197 
metritis, 198 
pelvic cellulitis, 198 
pelvic peritonitis, 198 
thrombophlebitis, 199 
Pulmonary conditions, see Lungs 
Pulse, obliteration of, from hyperabduction of 
arms, 262 

Purkmje’s phenomenon, 484 
Purpura, idiopathic thrombocytopenic, 294 
Pyelitis, 566 
and oral infections, 932 
of pregnancy, 932, 980, 985 
Pyelonephritis, chronic, 305 
Pyknolepsy, see Petit mal epilepsy 
Pyloric stenosis, m childhood, 551, 632 
Pyocyanase, 940 
Pyodermia, of newborn, 587 
sterile com oil, 587 
sulfathiazole, 587 
Pyrethrum, as insecticide, 390 
Pyridoxine 
in migraine, 413 

in thiouracil administration, 323 

Q 

Quadriceps exercises, 333 
Quadruplets, 185 
care of mother, 185 
cesarean section, 185 
iron, 185 

procaine hydrochloride injection, 185 
progesterone, 185 
vitamins, 185 

Quassi enemas in oxyuriasis, 600 
Queckenstedt test, 760 
Qulnacrine m malaria, 228 
Quinidine in auricular fibrillation, 235 

Quinine 

in malaria, 228, 364 
in trachoma, 492 

Q wave abnormalities in hypertension, 244 

R 

Rabbit serum 

in epidemic typhus, 377 
in scrub typhus, 375 
Racial hirsutism, 97 

Radiation, see also Radiology, litadium, Roent- 
gen therapy and Ultraviolet 
fracture from, 768 „ 
in bladder tumors, 971 
in bronchiogenic carcinoma, 860 
in corneal ulcers, 483 
in desquamative gingivitis, 923 
in war surgery, 916 
of mother, endangering fetus, 445 
sarcoma from, 769, 792 
Radioactive phosphorus, 960 
Radiogenic 
fracture, 768 


Radiogenic (continued) 
idiocy, 445 
sarcoma, 769, 792 
Radiology, 618 

in tracheobronchial tuberculosis, 849 
roentgen diagnosis, 621 
roentgen therapy, 618 
Radium 

in adenocarcinoma of endometrium, 148 
m carcinoma 
of antrum, 521 
of cervix, 133, 176 
of cervix uteri, 135 
in tracheal neoplasms, 112 
in urethral caruncles, 156, 991 
sarcoma from, 769, 792 
Radius 

congenital absence, 801 
fractured, 811 

Radon 

ointment, in arthritis, 30 

seed implantation, in carcinoma of antrum, 

522 

Ragweed pollinosis, see Hay fever 
Rammstedt operation in ureteral obstruction, 
986 

Rankin obstructive resection in volvulus of sig- 
moid colon, 750 

Rat bite fever, penicillin therapy in, 950 
Readjustment of soldier, 438 
Reamputation, 901 
Reconstructive surgery, 817 
Recreational therapy, 348 
Rectocele in prolapse of uterus, 137 
Rectum 
cancer, 636 

congenital anomalies, 555 
penicillin through, 994 
war injuries, 911 
Recurrent erosion of cornea, 482 
Regional 
anesthesia, 20 
ileitis, 276, 741 
ileocolitis, in children, 554 
Rehabilitation, 345 
industrial casualties, 348 
Relapsing malaria, 370 

Removal of foreign body, magnetic, in endo- 
scopy, 110 

Renal disorders, see Kidney diseases 

Repair 

of perineal lacerations, 121 
plastic, 817 

suture of corneal wounds, 484 
Repellents, 391 
dibutylphthallate, 392 
dimethylphthallate, 392 
indalone, 392 
NMR1201, 392 
Rutgers 612, 392 
Resection 
gastric, 726 

in peptic ulcer, 274 
ileocolic, 742 

in pulmonary tuberculosis, 852 
in regional ileitis, 741 
transurethral 

in neurogenic bladder, 973 
, in prostatic carcinoma, 984 
wedge, in bilateral polycystic ovaries, 130, 207 
Respiration, artificial, 349 
Respiratory diseases, 351, 534 
bronchial asthma, 358 
histoplasmosis, 351 
of childhood, 607 

generalized obstructive emphysema, 607 
staphylococcic pneumonia, 608 

sulfonamide prophylaxis, 610 

of newborn, 586 
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Respiratory diseases icontiiutrrf) 
penicillin, 355, 534 
aorosolixation, 355 
pare literally, 355 
pulmonary embolism, 350 
silicosis, 628 
sulfonamides, 103, 534 
treatment of chronic diseases, 355 
venous thrombosis, 300 

Rasplitting split -thickness grafts with derma- 
tome, 827 

Rest, in convalescence, 344 

Resuscitation, 340; see also Artliielal rospira- 
t ion 

Reticuloendothelial 

eytomyeosis, see Histoplasmoses 
neoplasm of spleen, 237 
Retina, 437 
angioid streaks, 437 
detachment, 438 
operation, 438 
in diabetes, 438 
in hypertension, ins 
injury, 438 

response to direct roentgen beam, 023 
retinitis, 438 
thickening of \ems, 433 
Retinitis, 438 
pigmentosa, 414 

Retroperitoneal perforation of duodenum, 034 
Rh blood factor, 201, 5 H . 5S8 
antl-Rh agglutinin demonstration, 540 
conglutination test, 540 
erythroblastosis fetalis, 201, 547 
Hr factor, 5U 
In habitual abortion, I5K 
in mental dcfleleue.v , 1 15 
in sterility. 2t»5 
technic of Uh tests, 311 
Rheumatic fever, 373 
and heart disease, 371 
and IMt interval, 243 
and tooth extractions, 332 
eumpUeations, 378 
diagnosis, 370 
etiology, 373 
incidence, 573 
prevention, 373 
saticylftt**, 580 
suifonamld©#, 373 
skin reactions, 577 
treatment, 378 

578 

Rlwumatold condition*. 28, set- also Arthritis 
and rheumatoid conditions 
Uhimdttgy, 314 
carcinoma of unttum, 52! 
deformities of nose with cleft Up, Sts 
f rite! tired nose, 818 
Emphatic tissue of nasopharynx, 33a 
mental approach to maxillary sinus, 322 
myalgia, 522 
nit Ha I allergy, f*o«J 
*io*t© drnpi, 515 

osteomyelitis of frontal bone, 523 
paritnnwii sinus diseases, 513 
nick!© flap for recomit ruction of nose, K30 
sinus disease therapy, 383 
sinusitis, fill 
Rhinoplasty, HlH, 830 
RhlKuineUc nisiiidylmds, 827 
physio*! therapy, 339 
mb 

cervical, in scalenus anticus syndrome, 428 
fmcturtm, in atypical pneumonia, 523 
Riboflavin in oral disease, 325 
Rico dl«t in nephritis, 3«7 

Richardson- Spa mine operation, in prolaps** of 
uterus, 438 

ftieht©r'» skin resistance test, 705 


Rickets in newborn, 535 
Rickettsial infections, 21S 
pneumonia, 375 

Rocky Mountain spotted fever, 213, 376 
roentgen diagnosis, 630 
typhus group, 21S, 372 
Rocky Mountain spotted fever, 219, 376 
penicillin therapy, 950 
Roentgen diagnosis, 621; see also Radiology 
aberrant pancreatic tissue, 634 
aerosinusitis, 624 
antral gastritis, 633 
appearance of vertebrae, 637 
biliary tract, 666 
calcification in silicosis, 628 
calcification in syphiliti aortitis, 625 
cancer of rectum, 636 
close-range roentgenology, 621 
congenital absence of lung, 626 
dissecting aneurysm of aorta, 626 
disseminated calcified nodules in lungs, 628 
eosinophilic infiltrations in lungs, 629 
gallbladder, 675 
gastric pneumography, 632 
hypertrophic gastritis simulating carcinoma 
of stomach, 633 

hypertrophic pyloric stenosis in Infants, 632 
infantile cortical hyperostosis, 637 
intracranial angiography, 622 
intrapulmonary lymphatic spread of cancer, 
629 

Intra thoracic, tumors, 841 

ossification of choroid layer of eye, 623 

osteochondritis dissecans of elbow, 638 

patent urachus, 036 

physiology of colon, 635 

pneumomediastinum in newborn, 627 

pseiuioeysts of pancreas, 635 

retinal response to direct roentgen beam, 623 

retroperitoneal perforation of duodenum, 634 

rib fractures In atypical pneumonia, G29 

splenic injury, 751 

syringomyelia, 804 

tropical diseases, 630 

vertebral changes with spinal cord anomalies, 
637 

Roentgen therapy, 618; see also Radiation 
in adenocarcinoma of endometrium, 148 
in arthritis, 30 
In carcinoma 
of cervix, 133, 176, 020 
of cervix uteri, 135 
of mouth, 618 
in encephalitis, 618 
in endometriosis, 972 
in fUarluHis, 631 

in fungus infection of lungs, 841 
in herpes sens ter opthalmicus, 487 
In optochlasmlc arachnoiditis, 497 
in ovarian tumors, 620 
In pelvic cellulitis, 198 
in pelvic peritonitis, 199 
in priapism In leukemia, 90 
in pruritus, 54 
in sinusitis, 520 
In tracheal neoplasms, 112 
in tracheobronchial tuberculosis, 852 
in tumors of Intestines, 560 
in urethral caruncle, 991 
sarcoma from, 760, 792 
Rorschach test, 458 
Roundworm <ascariasi«>, 597 
roentgen diagnosis, 031 

Roux anastomosis in stricture of biliary ducts, 
050 

Rubella, 222 

maternal, 175, 222, 571, 583, 585, 926 
Rubeosis irldis, 493 
Rupture 

of common Idle duct, 665 
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Rupture ( con tinned ) 

of intervertebral disc, 424, 753, 757, 786, 807 
myelography, 753 
of pancreas, 705 
of spleen, 296, 751 
of uterus, 190 

Rutgers 612, as repellent, 392 

s 

Sacroiliac strain, 335 
Sacular bronchiectasis, 840 
Sagittal cleft vertebra, 771 
Salicylates, 961; see also Acetylsalicylic acid 
administration, 961 
dosage, 961 

m rheumatic fever, 578, 580 

sodium 

in iridocyclitis, 500 
in optochiasmic arachnoiditis, 497 
in uveitis, 501 
toxic effects, 963 
in children, 603 
hydration, 604 
vitamin K, 604 
Saiicylism, 963 
in children, 603 
Saliva 

anti-infectious projjerties, 933 
xerostomia, 934 
Salmine urticaria, 8 
Salmonella 

enterocolitis, in children, 552 
meningitis, 411 
Sapremia, puerperal, 197 
Sarcoid, and uveitis, 501 
Sarcoma 

from irradiation, 769, 792 
of eyeball, 491 
of small intestine, 736 
Scabies, three-hour treatment of, 55 
Oppenheim ointment, 55 
zinc oxide paste, 56 
Scalenus anticus syndrome, 422 
Scalp avulsion, 817 

Scarlet fever, penicillin therapy in, 949 
Sciatica, 425, 757 
Schick test in diphtheria, 562 
Schistosomiasis, 380 

fuadin, 381 

roentgen diagnosis, 63i 

tartar emetic, 381 
urinary, 975 
Schizophrenia 
electroriarcosis, 470 
insulin treatment, 467 
occupational therapy, 478 
prefrontal lobotomy, 471 
Schmorl bodies, 774 

Schdnberg- Albers disease, facial manifesta- 
tions of, 929 

Schuchardt’s incision, in vesicovaginal fistula, 
155 

Sclerosis 

coronary, and gallstones, 676 
multiple, 415, 487 
histamine, 416 
vitamin B, 416 

whole blood transfusions, 416 
otosclerosis, 508 
tuberous, 444 
Belzare’s type, 445 
Hallopean-Laredale type, 445 
Pringle’s type, 445 
Sclerotomy in glaucoma, 490 
Scopolamine 
in iridocyclitis, 500 
in preanesthetic sedation, 16 
Screw 

continuous traction, 780 

stud bolt, in femur neck fractures, 801 


Scrofuloderma, tuberculous, 931 
Scrub typhus, 218, 372 
Seatworm (oxyuriasis), 598 

Seconal 

in preanesthetic sedation, 17 
in tetanus, 614 
Sedatives 
in pruritus, 53 
m thyrotoxicosis, 76 
preanesthetic, 16 

Self-demand feeding schedule of infants, 590 
Semilunar cartilage, torn, air arthrography in 
diagnosis of, 770 
Seminal smears in sterility, 542 
Senility, see Geriatrics 
Sensitization, see Allergy 
Septicemia 
postextraction, 932 
puerperal, 199 

blood transfusions, 199 
penicillin, 199 
staphylococcic, 213 
penicillin, 213 
sulfonamides, 213 

Sequestrectomy in traumatic osteomyelitis, 801, 
821 

Serodiagnosis of syphilis, 226 
Serotherapy 

in corneal ulcers, 483 
in epidemic typhus, 377 
in herpes zoster ophthalmicus, 487 
in infectious hepatitis, 223 
in influenzal meningitis, 410 
in keratoconjunctivitis, 482 
in laryngotracheobronchitis, 110, 527 
in measles, 222, 583 
in pertussis, 217, 602 
in pneumococcic meningitis, 408 
in scrub typhus, 375 
in vaccinia, 613 
jaundice from, 279, 701 
Serum 
enzymes, 702 

iron content of hepatitis, 684 
lipids in hepatic disease, 540 
protein test, 284 
proteins, in portal cirrhosis, 541 
17-ketosteroids, 98 

“70 A,” in African trypanosomiasis, 389 
Sex hormones, 87 
Sexual hair, 95 

Shark liver oil in keratomalacia, 480 
Sherman operation in carcinoma of pancreas, 716 
Shingles, see Herpes zoster 
Shock, 895 

and extrarenal uremia, 566 
cause, 895 
from burns, 895 
from trauma, 895 
therapy, 468 
curare, 468 
electroshock, 468 
treatment of, 896 
gelatin solutions, 896 
plasma, 896 
wound shock, 896 
Shoulder 

adhesive capsulitis, 790 
frozen, 790 
girdle pain, 422 
periarthritis, 340 

aspiration, 340 
cold therapy, 340 
diathermy, 340 
ethyl chloride spray, 340 
exercises, 340 
heat, 340 
, irrigation, 340 
massage, 340 
puncture, 840 
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Sickle flap for nasal reconstruction, 830 
Sigmoid colon, volvulus of, 749 
Signs, see Tests and signs 
Silicosis, calcifications in, 628 
Silver nitrate 
in anuria, 971 
in conjunctivitis, 480 
in pulmonary tuberculosis, 112; 113 
in tracheobronchial tuberculosis, 851 
in trigonitis, 149 
in tuberculous cystitis, 976 
in Vincent’s angina, 922 
Sinus diseases 
headache, 622 
paranasal, 619 
sinusitis, 514 

therapy for chronic disease, 523 
thrombophlebitis of lateral sinus, 514 
Sinusitis, 514 
acute, 520 

roentgen therapy, 520 
sulfonamides, 520 

aerosinusitis, 516, 624 
allergic, 520 
and bronchiectasis, 514 
and osteomyelitis, 520 
chronic, 520 
fulminating, 520 

hydrogen peroxide, 520 
penicillin, 520 

trephine opening into frontal sinus, 520 
hyperplastic, 519 
in children, 518 
calcium, 519 
iron, 519 

nasal Irrigations, 519 
thyroid, 519 
infectious, 520 
maxillary 

meatal approach to, 522 
of dental origin, 931 
pansinusitis, 620 
recurring, 520 
subacute, 520 
Dowling pack, 520 
suction, 520 
treatment, 516 
ephedrine solutions, 515, 521 
irrigation, 523 
penicillin therapy, 948 
Hippy diet In peptic ulcer, 274 
Skeletal 

metastasis from prostatlc carcinoma, 807 
symptoms In hyperparathyroidism, 327 
Skin grafts, 825 
after Injuries, 788 
amputation stump, 899 
biopsy deciding early grafting, 825 
burns, 826, 897 
Blair-Brown knife, 825 
Padgett dermatome, 826 
dorsum of hand, 833 
dap repair of arm and hand defects, 832 
dap repair of bone and tendon defects, 827 
full- thickness, 827 
general surgery, 825 
gum acacia technic, 825 
boric acid gauze, 827 
merthlolate, 826 
Padgett dermatome, 826 
immediate graft following injuries, 825 
raising tubed pedlcled dap, 830 
resplitting split -thickness grafts with derma- 
tome, 827 

resurfacing of dorsum of hand after burns, 834 
sickle flap for nasal reconstruction, 830 
subtotal replacement of skin of face, 838 
tattooing, 831 

traumatic osteomyelitis, 832 
war wounds of lower leg, 887 


Skull 

cranioplasty, 754 

intracranial angiography, 622, 752 
osteomyelitis, 802 
plastic closure of defect, 817 
trauma, 760 
Sleep paralysis, 464 
Small intestine, 276 
malignancy, 736 
regional ileitis, 276 
Smallpox, 387, 611 

false positive complement fixation reactions 
for syphilis, 387 
treatment, 388 

penicillin, 612 
sulfonamides, 388, 612 
vaccination, 612 

in herpes zoster ophthalmicus, 487 
Smears, vaginal, 120 
Smith-lndian cataract extraction, 493 
Smoke, tobacco, allergy to, 12 
Smoking, and vasoconstriction, 345 
Sobisminol mass, in neurosyphilis, 431 
Sodium, see specific drugs 
Soft 

diet, postoperative, 66 
tissue Injuries, 897 
Solar fever (dengue), 223 
Soldier’s back, 336 
Soldiers, readjustment of, 438 
Soluseptazine in plague, 386 
Solution G in inerusted cystitis, 974 
Solution M in inerusted cystitis, 974 
Spalding- Richardson operation, in prolapse of 
uterus, 138 

Spasmodic dysmenorrhea, 141 
Spastic paralysis, 794 
Speech, esophageal, 525 
Sphincter, In colon, 635 
Spina bifida occulta, 794 
Spine, see also Vertebra 
anesthesia, in labor, 193 
canal, congenital stricture of, 794 
cord 

anomalies, vertebral changes with, 637 
injuries, 343, 756 
herniated nucleus pulposus, 757 
fusion, after removal of herniated interverte- 
bral disc, 807 

osteotomy in rheumatoid arthritis, 795 
tuberculosis, 809 
Spirochetal infections, 224 

leptospirosis Icterohemorrhagiea, 226 
syphilis, 224 
yaws, 226 

Splanchnicectomy in renal hypertension, 318 
Spleen, 293 
accessory, 297 
anemia, 295 

us endocrine organ, 294 
cysts, 297 

hypersplenlsm, 294 
Injuries, 296, 751 
neutropenia, 295 
pancytopenia, 296 
panhematopenia, 296 
rupture, 296, 751 
splenectomy, 298 
thrombocytopenia, 295 
tumors, 297 
Splenectomy, 298 
Splenin, 294 
Splenomegaly, 296 

with portal bed block, 695 
Splenorenal anaatomoals, 696 
Split -thickness grafts, resplitting, 827 
Spondylitis 
ankylosing, 338 
rheumatoid, 25 
Spondylolisthesis, 768 
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Spondylosis, rhizomelic, 337 
parietal neuralgia, 339 
physical therapy, 339 
shoulder periarthritis, 340 
Spontaneous 
abortion, 159 

bilateral fracture of femur after irradiation, 
768 

intracranial hemorrhage, 585 
mediastinal and subcutaneous emphysema, 
with asthma, 9 

Sputum cholesterol, in asthma, 10 
Squamous metaplasia of cervix uteri, 136 
Squinting, 495 

Standardization of streptomycin, 936 
Staphylococcic infections, 213 
endocarditis, 213 
meningitis, 409 
osteomyelitis, 213 
pneumonia, 213 
in infants, 608 
septicemia, 213 
Stenosis 

congenital, of spinal canal, 794 
fibrous, of trachea, 113 
of ampulla of Vater, 661 
of biliary ducts, 649 
of pulmonary artery, 568 
of pylorus, 551 
in infants, 632 
of urethra, 976 
Sterility, 205 

and bilateral polycystic ovaries, 130, 207 
seminal smears, 542 
uterotubal insufflation, 206 
cervical mucus plug removal, 206 
effect on tubes, 206 
genital tract patency, 206 
psychic effect, 206 

Sterilization of mental defectives, 447 
Stieda-Pelligrini disease, 78S 

Stilbestrol 

in menopause of cancer patients, 124 
in prostatic carcinoma, 985 
Still’s disease, 23 

streptococcus immunogen, 23 
streptococcus immunogen arthritis, 23 
undulant fever vaccine, 23 
Stomach, 271, 726 
antral gastritis, 633, 637 
carcinoma, 275 

hypertrophic gastritis simulating carcinoma 
of stomach, 633 
lesions, 874 
peptic ulcer, 271 
pneumography, 632 
resections, 726 

operative procedure, 727 
postoperative care, 727 
preoperative care, 727 
Stomatitis 

and granulopenia, 927 
from poison ivy, 928 
fusospirochetal, 921 
in childhood, 550 
Stones, see Calculi 
Strains 

lumbosacral, 336 
sacroiliac, 335 

Strangulation, visceral, complicating delivery 
in diaphragmatic hernia, tS7S 
Streptococcic infections, 211 
meningitis, 408 

pharyngitis, hemolytic, penicillin in, 533, 948 
subacute bacterial endocarditis, 211 
sulfonamides in prophylaxis, 212 
Streptococcus immunogen in Still’s disease, 23 

Streptomycin, 936 

absorption, 937 


Streptomycin ( continued ) 
administration, 937 
intramuscular, 938 
intravenous, 938 
local, 938 
nebulization, 93S 
oral, 937 

clinical observations, 938 
distribution, 937 
dosage, 937 
excretion, 937 

experimental observations, 938 
G unit, 937 i 

m appendiceal peritonitis, 645 
in tuberculosis, 216 
L unit, 936 
S unit, 936 
standardization, 936 
toxic reactions, 939 
Stress incontinence, 149, 150 
transplanted abdominal fascia, 150 
Stricture, see Stenosis 
Stridor, congenital laryngeal, 570 
String sign of Kantor in regional ileitis, 278 
Strongyloides infection, roentgen diagnosis of, 
631 

Strumpell-Marie arthritis, 337 
Strychnine in visual function stimulation, 484 
Stud bolt screw for femur neck fractures, 801 
Stumps, amputation 
compression dressing, 904 
painful, 904 
plastic surgery, 899 

Subacute bacterial endocarditis, 211, 253 
Subarachnoid hemorrhage, 402 
Subclavian artery 
costoclavicular compression, 812 
occlusion, 261 

Subcutaneous emphysema, with asthma, 9 
Sub diaphragmatic abscess, 646 
Subdural hygroma, 761 
Succinylsulfathiazole, see Sulfasuxidine 
Sucking wounds of chest, 879, 883, 886 
Sucrose in anuria, 970 
Suggestion and hypnosis, 470 
Sulfacetamide 

in conjunctivitis, 480 
in trachoma, 492 
Sulfadiazine 

after hysterectomy, 146 
agranulocytosis from, 927 
causing kidney disease, 309 
in actinomycosis, 927 
in amputation care, 899 
in appendicitis, 644 
in bacillary dysentery, 291, 385 
in endometritis, 198 
in gonococcal infection of female, 115 
m hemothorax, 883 
in infected abortion, 199 
in influenzal meningitis, 410 
in lobar pneumonia, 210 
in meningococcic infections, 214, 404 
in ophthalmia neonatorum, 491 
in oral surgery, 934 
in otitis externa, 511 
in otolaryngology, 537 
in pelvic cellulitis, 198 
in pelvic peritonitis, 199 
in pertussis, 217 
in pneumococclc meningitis, 406 
of newborn, 587 
in reamputation, 901 
in respiratory tract infections, 534 
in rheumatic fever, 579 
in staphylococcic meningitis, 409 
in streptococcic Infections, 212, 408 
in subacute bacterial endocarditis, 259 
in Vincent's angina, 922 
in war surgery, 915 
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Sulfadiazine (continual) 
microcrystalline, 056 
resistant streptococcic diseases, 952 

Sulfaguanidine 

in bacillary dysentery, 218, 385 
in carcinoma of colon, 745 ' 
in cholera, 386 
Sulfamerazine, 956 

in meningocoeeic meningitis, 404 
in pneumococcic meningitis, 408 
in staphylococcic meningitis, 409 
Sulfamezathine 

in ophthalmia neonatorum, 491 
in trachoma, 492 
Sulfanilamide 

after hysterectomy, 146 

in appendicitis, 644 

in conjunctivitis, 480 

in gonococcal infection of female, 115 

in infected abortion, 200 

in manual removal of placenta, 184 

in nerve injuries, 764 

in oral surgery, 934 

in otitis externa, 51 1 

in reamputation, 001 

in subacute bacterial endocarditis of child- 
hood, 572 

in tooth extractions, 932 
in tuberculous cystitis, 977 
paste, 480 

Sulfapyraxine in bacillary dysentery, 385 

Sulfapyridlne 

in gonococcal infection of female, 115 
in plague, 387 
in smallpox, 388 

in staphylococcic septicemia, 213 
in subacute bacterial endocarditis, 254 
of childhood, 572 
in trachoma, 492 
Sulfasuxidlne 
in amebiasis, 290 
in bacillary dysentery, 291, 385 
in carcinoma of colon, 746 
in regional ileitis, 744 
in surgery of colon, 745 
in ulcerative colitis, 292 
Sulfathalidlne 

in regional Ileitis, 744 
in surgery of colon, 745 
in ulcerative colitis. 291 
Sulfathlazol© 

causing kidney disease, 309 
chewing gum, 638 
crystalline, 966 
in appendicitis, 644 
In bacillary dysentery, 291, 3K5 
In chancroidal infections, 996 
In gonococcic Infect bum, 115, 214 
in gonorrhea! conjunctivitis. 480 
in ophthalmia neonatorum, 491 
In otitis externa, 511 
in parotitis, 687 
of newborn, 926 
in plague, 3 86 
in pyodermia, 687 
In ream put at ion, 90! 

In staphylococcic septicemia, 213 
in feta mm, 616 
in trachoma, 492 
in Vincent's angina, 534 
in war surgery, 916 

Sulfocyjmide* in hypertension in renal disease, 
S16 

Sulfonamides, 962 
as antibiotics, 536* 
causing kidney disease, 30H 
In actinomycosis, 917 
in amebiasis, 383 
in appendiceal peritonitis, 643 
in appendicitis, 643 


Sulfonamides ( continued ) 
in arthritis, 30 

in bacillary dysentery, 218, 291, 385 
in carcinoma of colon, 745 
in cataract extraction, 494 
m colon injuries, 911 
in conjunctivitis, 480 
in corneal ulcers, 483 
in craniocerebral trauma, 760 
in dermatology, 43 
local applications, 44 
oral medication, 44 
prophylactic use, 44 
reactions, 45 

in emphysema in infants, 608 
in endometritis, 198 
in eye wounds, 493 

in glomerulonephritis of childhood, 565 
in gonococcic infections, 115, 214, 350 
in gonorrhea, 977, 992 
in impetigo of newborn, 201 
in iridocyclitis, 500 
in leprosy, 387 
in lobar pneumonia, 210 
in lung abscess, 111 
in malaria, 364 
in meningitis, 404 
in meningococcic infections, 214 
in neurogenic bladder, 973 
in ophthalmia neonatorum, 487, 491 
in ophthalmology, 486 
In oral surgery, 934 
in otorhinolaryngology, 538 
in pancreatitis, 709 
in pertussis, 217 
in pneumococcal meningitis, 211 
In rectal injuries, 911 
in renal infections of childhood, 565 
in respiratory tract infections, 109, 534 
of childhood, 610 
in rheumatic fever, 579 
in sinusitis, 520 
in smallpox, 388 
In staphylococcic infections, 213 
in staphylococcic pneumonia in infants, 608 
'In streptococcic infections, 212 
in subacute bacterial endocarditis, 211, 253, 
948 

in tooth extractions, 932 
In tropical diseases, 389 
in ulcerative colitis, 291 
In uveitis, 502 
in virus Infections, 219 
In war surgery, 915 
mlerocrystalllno, 956 
resistant streptococcic diseases, 952 
toxicity, 953 
Sulfone# 

In leprosy, 216 
in tuberculosis, 215 
Suifur In scabies, 55 
Sulkowitch test, 99 
S unit of streptomycin, 936 
Hun fever (dengue), 223 
Superficial phlebitis, 118 
Surgery, 639 
abdominal surgery, 639 
biliary duets, 649 
diet in, 64 
gallbladder, 668 
gastrointestinal tract, 726 
in jaundice, 700 
in pregnancy, 175 
liver, 683 

neurosurgery, 752 
orthopedic surgery, 766 
pancreas, 702 
penlcttlln in, 952 
plastic surgery, 817 
skin grafting, 825 
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Surgery ( continued ) 
sulfonamides in oral surgery, 934 
thoracic, 838 

thrombin in prostatic surgery, 982 
war injuries of chest, 879 
war surgery, 890 
Sutures, delayed, 908 
contraindications to second stage, 908 
failures, 909 
results, 909 

role of forward surgeon, 909 
rules for success, 908 
technic, 908 

two-stage operation, 910 
contraindications, 910 
Sweet's 

localizer, in foreign bodies of eye, 490 
operation in gastric and esophageal lesions, 
878 

Swimmers' itch, 380 
Sympathectomy 

and electrocardiogram, 247 
in arterial injuries, 906 
in glomerulonephritis, 564 
in megacolon, 292, 554, 751 
in renal hypertension. 318 
Sympathetic block in herpes zoster, 51 
Syncope, 465 
Syndrome 
Banti, 696 
Barre-Guillain, 396 
Biedl-Moon -Lawrence, 444 
brachial plexus, 759 
celiac, 556 

crush syndrome, 309 
Cushing, 329 

and hirsutism, 98 
cvsticercosus, 631 
diabetes insipidus, 73 
dumping, of peptic ulcer, 274 
effort, 406 

extrarenal uremia. 566 
facet syndrome, 335 
Felty, 296 

Friderichsen-Waterhouse, 90 
Frdhlich, 329 
Guillain-Barre, 396 
hepatorenal, 312 
Horner, 424 

in paravertebral procaine block. 52 
infantile cortical hyperostosis, 637 
Lawrence -Moon -Biedl, 444 
M€ni§re, 507 

Moon-Lawrence-Biedl, 444 
neurovascular 

from hyperabduction of arms, 261 
from hyperadduction of arms, 422 
physical allergy of head, 415, 522 
portal bed block with splenomegaly, 695 
postconcussion, 762 
postencephalitic, 395 
scalenus anticus syndrome. 422 
sciatic, 425, 757 
Tbomwaldt, 528 
Waterhouse-Friderichsen, 90 
Synkavite in tonsillar hemorrhage, 528 
Syntropan in abdominal pain of childhood, 553 
Syphilis, 56, 224 
and aortic calcification, 025 
arsenicals, 224 
bismuth, 224 
chemotherapy, 56 
electroencephalography, 397 
false positive complement fixation reactions 
from malaria, 369 
from smallpox, 387 
fever therapy, 225 
heavy metal therapy, 224 
in children, 613 
penicillin, 59, 613 


Syphilis ( continued ) 
in pregnancy, 166 
mapharsen, 224 
neurosyphilis, 428 
of mouth, 924 
penicillin, 57, 224, 950 
early syphilis, 57, 58 
infantile congenital syphilis, 59 
neurosyphilis, 60 

prevention of nausea after arsenicals, 61 
serodiagnosis, 226 

Syphilology, 56 

Syringe, accidental transmission of hepatitis 
by, 280 

Syringomyelia, bone changes with, 804 


T 

Tabes dorsalis, penicillin in, 430 
Tachycardia 

paroxysmal, in childhood, 571 
transient, 251, 319 
Takata-Ara test, 284, 689 
Tannic acid in exfoliative dermatitis from 
atabrine, 368 

Tantalum 

in cranioplasty, 755 
in skull defect, 805, 817 
Tapeworms, roentgen diagnosis of, 631 
Tarsorrhaphy in corneal ulcers, 484 
Tartar emetic in schistosomiasis, 381 
Taste, loss of, in denture-wearing patients, 
930 

T.A.T (thematic apperception test), 458 
Tattooing of skin grafts, 831 
Teeth, diseases of, 918; see also Mouth infec- 
tions 

allergy, 928 

and anterior poliomyelitis, 929 
and pyelitis, 932 
dental carles, 918 
dentistry in industry, 925 
fusospirochetal organisms in third molar in- 
fections, 921 
in childhood, 926 

mandibular joint neuralgia and head pain, 

930 

maxillary sinusitis and dental disease, 931 
nutrition and vitamins, 925 
ophthalmology and dentistry, 931 
postextraction bacteremias and sequelae, 932 
psychosomatic aspects of dental disease, 934 
sulfonamides in oral surgery, 934 
taste loss in denture-wearing patients, 930 
Vincent’s infection, 921 
Temporomandibular joint neuralgia, 930 
Tendons, skin flaps to repair defects of, 827 
Tenosynovitis, adhesive, 340 
Tension 

cavities in tuberculosis, 846 
ophthalmic, 499 
pneumothorax, 885, 886 
Teratoma of ovaries, 128 

Testosterone 

methyl 

in desquamative gingivitis, 924 
in menopause in cancer patients, 125 ’ 

in neurogenic bladder, 973 
propionate preparations, 89 
and renal function, 301 
In male climacteric, 981 
in malignancy of female genitalia, 122 
Tests and signs 

agglutination test in brucellosis, 479 
anoxia test in coronary insufficiency, 232 
Babinski's sign in malaria, 426 
bilirubinuria test, 284, 541 
bromsulfalein test, 285, 556 
Bunnell-Paul reaction in mononucleosis, 534 
calcium sign in syphilitic aortitis, 625 
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Tests untl signs {conttnurd ) 
cephalin -cholesterol flocculation tost, 285, 540, 

55 6 

eholcaterol-cephalin flocculation test, 285, 540, 

mi 

Fhvostek sign, 72 

complement fixation test in venereal disease, 

ns 

conglutination blond Inst, 546 
conjunctival test in hay fever, 5 
dark adaptation testa, 484 
eosinophlle test in allergic states, 5 
eye signs in brucellosis, 470 
false positive complement fixation reactions 
for syphilis, 36u, 387 
Felix- Weil reaction, 374 
flocculation test, 285, 540, 550 
Four he's sign, 7 GO, 700 
galactose tolerance test, 2H4 
glucose tolerance test, 284, 7H) 

Hanger flocculation test, 54M 
hippurie acid liver function test, 285, 555 
histamine test, intrudermal, in allergy, 1 
hormone tests for pregnancy, 1511, 542 
hyiUurotddnse test, 515 
hyperemia hormone pregnttney test, 155 
icterus index, 285, 535 
incmdermnl nliergv tests, 4 
Kernig's stgu In malaria, 428 
lais^gue s test in sciatica, 758 
ieelfhoUfeUm, m 
liver function tests. 2X3. 5X3 
Michigan th> stmt turbidity test, 54 u 
nmerm*} lost* as U\«»r function test, 283 
methylene blue liver function test, 283, 541 
multiple Iher ftmehon t* sts on single blood 
sample, 285 

FauMtunneii reaction in mommueleosis, 531 
phenols uifonpht ha iHn excretion test, 727 
prtdhrombin response to vitamin K In liver 
disease, 2x7 
Queekeristedf lest, 7 HO 
Uh tests, 544 

Hichter’s skin tesistaner test, 753 
Uomchlieh test, 4f*X 
Schick test in diphtheria. 582 
serum auivbise test, Ton 
strum protein lest. 2x4 

string sign *»f Knntor in regional iitdtis, 278 
SulJcciwitrh test, pi# 

Tgkgftt^Arii test, 2X4, Stiff 
themittle appereeptb»n test, 4f*tt 
Trousseau sign, 72 
urinary urobilinogen teat, 2X4, 541 
Van den ftergh react ion, tm 
vitamin A levels in jaumtler, 2X7 
Weii-Fclix reaction, 374 

55ondek s hyperemia hormone pregnancy test, 

tm 

Tetanus 

Immunisation, &*a, 8 if* 
in childhood, ill 
ebioral hydrate, ill 
dlhydramorphliutnt hydrochloride* 814 
paraldehyde, SIS 
penicllbn, #H 
•eoonai sodium, ill 
tedium bromide, #44 
adlfftthiaioie, ill 
Tetany 

parat It yrc*i4 73 

uterine, Hi 

IW 

Tetracaine In caudal an*lge»Ia, IIS 
T sdraehlorethy lene 
III alley loatomlaal* of childhood, 317 
la iwenrli tumtirloalde* of childhood, lt*7 
In oxytariaalt, «#0 
Tetralogy of railed, t«1 


Thanite, as insecticide, 390 
Theca cell tumors of ovary, 129 
Thematic apperception test, 458 
Therapeutics, 980 

adrenalin. in anxiety states, 966 
benadryl, 3, 963 

morphine with dextroamphetamine, 965 
parenteral liver extracts, 967 
radioactive phosphorus, 960 
red blood cell derivatives in protein replace- 
ment, 964 
salicylates, 961 
Thiamine 

in beriberi of newborn, 588, 595 
in electronareosia, 470 
in herpes zoster ophthalmicus, 487 
in massive nutritional edema of pregnancy, 
165 

in migraine, 413 
In neurosyphilis, 431 
in optochiasmic arachnoiditis, 497 
in thyrotoxicosis, 76 
in toxic, amblyopia, 496 
in Wernicke’s disease, 488 
Thigh 

amputation, 900 
tumors, 816 
Thiobarbital 

in hyperthyroidism, 80 
toxic reactions, 81 

Thiocyanates in hypertension in renal disease, 
316 

Thiouracil, 322 

agranulocytosis from, 82, 927 
case report, 83 
dosage, 323 
effect on liver, 288 
rxt rut by void effects, 84 
in angina pectoris, 325 
In hirsutism, 105 
in thyrotoxicosis, 75 
management, 323 
brewer’® yeast, 323 
pyridoxins* 323 
vitamin B, 323 
results, 324 
with Iodine, 324 
selection of cases, 323 
toxic reactions, 78, 324 
Thoracentesis in hemothorax, 882 
Thoracic surgery, 838 
and occupational therapy, 475 
benign tumors of esophagus, 873 
benign tumors of lung, 855 
bronchiectasis, 840 
hroncidogenlc carcinoma, 858 
bronchopleural iistula, 840 
congenital heart disease, 864 
fungus infection* 841 
hamartoma, 866 

hydrothorax In crush injury, 805 
lower esophagus and upper stomach lesions, 
874 

penicillin in infections of lungs and bronchi, 
838 

pulmonary edema, 838 
pulmonary tuberculosis, 842 
surgical closure of ductus arteriosus, 861 
tracheobronchial tuberculosis, 848 
visceral strangulation complicating delivery 
in diaphragmatic hernia, 878 
war injuries of chest* 879, 913 
anesthesia* B86 
blast Injuries, 887 
blood and plasma, 888 
human serum albumin* 888 
oxygen therapy, 888 
pantopon, 888 
penicillin, 888 
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Thoracic surgery 
war injuries of chest ( continued ) 
closed injuries* 8S7 
adhesive strapping, 888 
intercostal nerve block, 888 
combined thoracoabdominal wounds* 886 
late complications, 890 
penetrating wounds, 880 
perforating wounds, 885 
preoperative management, 879 
morphine, 880 
oxygen, 879 
plasma, 879 

retained foreign bodies, 888 
x-ray studies, 841 

Thoracoabdominal wounds, 886, 890 

Thoracoplasty 

in pulmonary tuberculosis, 846 
in tracheobronchial tuberculosis, 851 
Thornwaldt’s disease, 528 
Threadworm (Trichuris trichiura), 600 
Threatened abortion, 89 
Three-hour treatment of scabies, 55 
Three-point crutch gait, 332 
Throat operations, diet in, 69 
Thrombin in prostatic surgery, 982 
Thrombocytopenia, splenic, 295 
Thrombocytopenic purpura, idiopathic, 294 
Thromboembolic disease, 360 
Thrombophlebitis, 117, 360 
deep, 118 

dicumarol, 118 
elevation of extremity, 118 
icebag, 118 

protection by cradle, 118 
deep and superficial, 119 
dicumarol, 119 
papaverine, 119 
wet boric acid dressings, 119 
dicumarol, 118, 119 
heparin, 118 
lateral sinus, 514 
puerperal, 119 
heparin, 199 

paravertebral nerve block, 199 
pulmonary embolization, 119 
superficial, 118 
Ace bandage, 118 
dicumarol,' 118 
papaverine, 118 
wet boric acid dressings, 118 
superficial and deep, 119 
dicumarol, 119 
papaverine, 119 
wet boric acid dressings, 119 
Thrombosis 
hepatic vein, 690 
portal, experimental, 691 
venous, 360 

Thrush, in chirdhood, 550 
Thymectomy in myasthenia gravis, 417 

Thymol 

in fungus infection of lungs, 841 
turbidity test of Maclagan, 540 
Thymus, and myasthenia gravis, 417 
Thyroid gland, 71 
extract therapy 

in hypertrichosis with myxedema, 92 
in hypometabolism, 504 
in march fracture, 779 
in menstrual abnormalities, 128 
in obesity, 330 
in sinusitis in children, 519 
hyperparathyroidism, 326 
hyperthyroidism in pregnancy, 176 
liver pathology in crisis, 684 
thiouracil in hyperthyroidism, 322 
Thyroidectomy in thyrotoxicosis, 76, 77 
Thyrotoxicosis, see Hyperthyroidism 
Ticonium in cranioplasty, 755 


Tinnitus, 511 

nicotinic acid, 512 
Tobacco smoke allergy, 12 
Tongue 

syphilitic glossitis, 924 
tongue-tie, 927 
Tonsillar hemorrhage, 527 
vitamin K, 527 

Tonsillitis, penicillin in, 533, 948 
Torek operation in esophageal lesions, 875 
Torula meningitis, 411 
Toti's operation in corneal ulcers, 483 
Toxemia of pregnancy, 177 
cesarean section, 187 
Toxic 

amblyopia, 496 
goiter, see Hyperthyroidism 
Toxicity, see Poisoning 
Toxin and antitoxin in war surgery, 915 
Toxoplasmosis, and uveitis, 501 
Trachea 

fibrous stenosis, 113 
laryngotracheobronchitis, 527 
neoplasms, 111 
diathermy, 112 
radium, 112 
roentgen rays, 112 
Tracheobronchial tree 

magnetic removal of foreign bodies from, 110 
tuberculosis, 848 
bronchoscopy, 850 
clinical aspects, 849 
pathogenesis, 849 
pathology, 848 
radiology, 849 
treatment, 851 

silver nitrate by bronchoscope, 851 
thoracoplasty, 851 
x-ray therapy, 852 
Tracheobronchitis, 110 
tuberculous, 112 
Trachoma, 492 
atropine, 492 
bee venom, 492 
copper stick, 492 
mercury perchioride, 492 
quinine bisulfate, 492 
sulfonamides, 492 
zinc sulfate, 492 
Traction 
paralysis, 785 
screw, continuous, 780 
Transfusions, see also Autohemotherapy 
in adenoma of islands of Langerhans, 711 
in ancylostomiasis of childhood, 597 
in aniline dye poisoning of child, 603 
in appendicitis, 644 
in blast injury of chest, 888 
in burns, 896 
in endometritis, 198 
in erythroblastosis fetalis, 549 
in glomerulonephritis of childhood, 565 
in hemorrhage of newborn, 585 
in massive nutritional edema of pregnancy, 
165 

m multiple sclerosis, 416 
in pancreatitis, 709 
in pelvic peritonitis, 199 
in peptic ulcer, 273 
in puerperal septicemia, 199 
in rheumatoid arthritis, 29 
in scrub typhus, 375 

in staphylococcic pneumonia in infants, 609 
in vaccinia, 613 
in war surgery, 916 
malaria transmitted by, 371 
Transient 

hypertension, 249, 319 

"O” diastolic brachial pressure, 252 

tachycardia, 251, 319 
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Transmission 

of hepatitis by syrinx, accidental, 2. SO 
of malaria through blood, 1171 
T ransplantation 
corneal, 4811 

of abdominal fascia, in stress incontinence, 

150 

Transurethral resection 

in neurogenic bladder, 1)78 
in prostaUe carcinoma, 984 
Transverse presentations, 187 
Traumatic 
aneurysm, 907 
osteomyelitis 

obliteration of bone cavities, 803, 821 
skin grafts, 832 

uremia, 309 
Trench foot, 263 

Treponema infestation, roentgen diagnosis of, 
631 

Triceps exercises, 333 

Trichomonas vaginalis, lactobacillus therapy in, 
117 

Trichophytosis, penicillin in, 46 
Triehuris trichiura, in childhood, 600 
Tridione in epilepsy, 401 
Trigonitis, 149 
silver nitrate, 149 

Trimble operation in carcinoma of pancreas, 

Si 6 

Tripod 

alternate crutch gait, 332 
simultaneous crutch gait, 333 
Trivalent antimony salt, sec Fuaclin 
Tropical medicine, 363 

African trypanosomiasis, 388 

amebiasis, 289, 383 

bacillary dysentery, 217, 290, 385 

cholera, 386 

epidemic typhus, 377 

fUariasis, 377 

hookworm, 382 

Insecticides, 389 

kala nssar, 388 

leprosy, 387 

malaria, 364 

penicillin therapy, 389 

plague, 386 

repellents, 391 

roentgen diagnosis of diseases, 630 
schistosomiasis, 380 
scrub typhus, 372 
smallpox, 387 

Trousseau sign in hypoparathyroidism, 72 
Trypanosomiasis, African, 388 
antrypol, 389 
melarsen oxide, 389 
**70 A/* 389 
tryparaamlde, 389 

Tryparaamlde in African trypanosomiasis, 389 
Tsutsugamusl disease, 218, 372 
Tuberculin in uveitis, 50! 

Tuberculosis, 215 
and uveitis, 500 
diet in, 70 

genitourinary, 977, 981 
in children, 610 

antituberculous pulmonary calcifications, Oil 
prevention, Oil 
BCG vaccine* 611 

treatment of primary infection, 610 
restriction of activity* 610 
of kidney, 305 
of spine, K09 
proroln* 216 

pulmonary, see laings, tuberculosis 
streptomycin, 216 
sulfonamides, 216 
tracheobronchial, 848 
vaccination* 216 


Tuberculous 
cystitis, 976 
meningitis, 410 
scrofuloderma, 931 
tracheobronchitis, 112 
Tuberous sclerosis, 444 
Tubes, fallopian, 126 
Tumors, 33, see also Cancer 
endocrine, and hirsutism, 95 
of anterior chamber of eye, 479 
of digestive system in childhood, 555 
of esophagus, 114, S73 
of eyeball, 491 
of liver, 685 
of lung, 855 
of optic nerve, 497 
of ovaries, 128, 620 
In pregnancy, 175 
of pelvic parietes, 816 
of spleen, 297 
of thigh, 816 
of trachea, 111 
Wilms tumor, 980 

Turbidity thymol test of Maclagan, 540 
T wave abnormalities 

in autonomic imbalance, 241 
in hypertension, 244 
Two-point alternate crutch gait, 332 
2-thiouracil in hirsutism, 105 
Tympanomastoideetomy in otitis media, 510 
Typhoid carrier, cholecystectomy in, 681 
Typhoid vaccine 

in cataract extraction, 494 
in gonococcal arthritis, 350 
in iridocyclitis, 500 
in pruritus, 54 
Typhus, 218 
epidemic, 377 

hyperimmune rabbit serum, 377 
vaccination, 377 
scrub, 372 

complications, 374 
diagnosis, 374 
incubation period, 374 
prophylaxis, 373 
roentgen diagnosis, 630 
symptoms, 373 
treatment, 375 

immune rabbit serum, 375 
oxygen, 375 

para aminobenzolc acid, 376 
penicillin, 375 
transfusions, 375 


u 

Ulcer 
diet in, 63 

duodenal, with histuminlc cephalugia, 4 
Moorcn, 483 
of cornea, 483 
peptic, 271 
serpiginous, 483 
Ulcerative 
conus, m 

enteritis, chronic, 277 
Ulceronecmtie amebiasis, 289 
Ulcus, see Ulcer 

Ultraviolet 

conjunctivitis from, 481 
in corneal ulcers, 483 
in pruritus, 54 

Unduiant fever vaccine In Still’s disease, 23 
Urachus 
cyst, m 
patent, 636 
Urea 

In glomerulonephritis of childhood, &6& 

In nephrosis, 3117 


66 



1042 


INDEX 


Uremia 
extrarenal, 566 

neurological complications, 426 
traumatic, 309 
Ureter obstruction, 985 
Urethra, 149 
caruncles, 155, 9S7 
cauterization, 991 
coagulation diathermy, 155 
electrocautery, 155 
fulguration, 991 
radium, 156, 991 
x-rays, 991 

gonococcal infection, 116 
juxtaurethral fistula, 153 
prolapse, 152 

Hepburn operation, 152 
stenosis, 976 
stress incontinence, 150 
Urethritis, 150 
granular, 976 
protein silver, 150 
urethral dilatation, 150 
Urethrocele, 151 

Urethro vesicovaginal fistula, 354 
Urobilinogen test, urinary, 284, 541 
Urolithiasis, kidney-calcium, 979 
Urology, 968 

and gynecologic disorders, 149 
and hyperparathyroidism, 327 
anesthesia, 968 
anuria, 970 
bilharziasis, 975 
bilirubin, 284, 541 
carcinoma, 971 
of prostate, 983 
childhood diseases, 564 
mandelic acid, 565 
sulfonamides, 565 
endometriosis, 971 
enuresis, 972 

female urinary system, 149 
frequency in women, 976 
genitourinary tuberculosis, 977 
gonorrhea, 977 
incrustations, 974 
kidney-calcium urolithiasis, 979 
kidney injuries, 979 
liver function tests, 283, 6S3 
male climacteric, 981 
neurogenic bladder, 973 
prolapse of urethra, 152 
prostate, 982 

pyelitis of pregnancy, 980 
stress incontinence, 150 
tuberculosis, 981 
ureter obstruction, 985 
urethra, 149 

urethral caruncles, 3 55, 987 
urine hormone assays in habitual abortion, 158 
urobilinogen test, 284, 541 
vesicovaginal fistula, 153 
Wilms tumor, 980 
Urticaria, 7 
benadryl, 2 
from atabrine, 369 
from penicillin, 7, 47 
from protamine zinc insulin, 8 
from thiouracil, 324 

histaminic, benzhydryl alkamine ether in, 4 
vitamin K, 7 

Uterotubal Insufflation in sterility, 206 
Uterus, 135 

adnexa uteri in urinary tract disorders, 149 
carcinoma, 126 

cesarean section, 186 
d'agnosis by vaginal smears, 543 


Uterus ( continued ) 
cervix uteri, 135 
carcinoma, 135 
radium, 135 
x-rays, 135 

endocervicitis and urmary tract infections, 
149 

squamous metaplasia, 136 
dysmenorrhea, 141 
endometriosis, 971 
endometritis, 197 
endometrium, 148 
hypoplasia, 141 
metritis, 198 

motility in single block caudal analgesia, 195 
parametritis, 198 
perimetritis, 198 
prolapse, 137 

and urinary tract disorders, 149 

laparotomy, 138 

LeFort colpocleisis, 138 

Manchester operation, 138 

Mayo operation, 139 

Spalding - Richardson operation, 138 

suspension, 140 

Pfannenstiel incision, 140 
vaginal hysterectomy, 139 
ruptured, 190 

hysterectomy, 190 
tetany in labor, 185 
magnesium, 185 
Uvea, 499 
conjunctivitis, 500 
iridocyclitis, 499 
uveitis, 500 
Uveitis, 500 

after cataract extraction, 495 
etiology, 500 
allergies, 501 
brucellosis, 501 
leprosy, 501 
sarcoid, 501 
toxoplasmosis, 501 
tuberculosis, 500 
phacoanaphylactica, 492 
posttraumatic, 492 
treatment, 501 
atropine, 501 
calcium, 501 
chaulmoogra oil, 501 
dionin, 501 
foreign proteins, 501 
massage, 501 
neosynephrine, 501 
parathyroid gland, 501 
paredrine, 501 
penicillin, 501 
sodium salicylate, 501 
sulfonamides, 502 
tuberculin, 501 
vitamins, 501 

V 

Vaccines 

in cataract extraction, 494 

in corneal ulcers, 483 

in desquamative gingivitis, 923 

in diphtheria, 562 

in epidemic typhus, 377 

in gonococcal arthritis, 350 

in herpes zoster ophthalmicus, 487 

in influenza, 221 

in iridocyclitis, 500 

in malaria, 229 

in optochiasmic arachnoiditis, 497 
in pertussis, 216, 600 
in pruritus, 54 
in smallpox, 612 
in Still's disease, 23 
in tetanus, 615 
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Vaccines (con tinned) 
in tuberculosis, 216, 611 
m virus infections, 219 
m yellow fever, 222 
neurological complications, 427 
Vaccinia, 612 

convalescent serum, 613 
potassium permanganate, 613 
transfusions, 613 
Vagina 

hysterectomy, in prolapse of uterus, 139 
smears, 120 

m diagnosis of uterine cancer, 543 
trichomonas vaginalis, 117 
vesicovaginal fistula, 153 
Van den Bergh reaction, 284 
Varicella (cliickenpox), 550 
Variola (smallpox), 611 
Vascular disorders 

anastomosis, see Anastomosis 
in pregnancy, 169 
intracranial, 402 
intracranial angiography, 622 
peripheral, 261 

neurovascular syndrome, 261, 422 

psychiatric factors in vasoncuropathy after 
chilling, 261 

subclavian vessels, costoclavicular compres- 
sion of, 812 

Vasoconstriction, and smoking, 345 
Vasodilatation, in arthritis, 31 
Vasoneuropathy, peripheral, psychiatric factors 
m, 261 

Vasospasm, 90(5 
in herpes zoster, 53 
Voter's ampulla 
malignancy. 713, 737 
stricture, 661 
Wins 

arteriovenous aneurysm, 907 
hepatic vein obstruction, 690 
ligation of inferior vena cava for prevention 
of pulmonary embolism, 362 
portal thrombosis, experimental, 691 
retinal, thickening of, 499 
t hrombophlebitls, see Thrombophlebitis 
thrombosis, 360 
Venereal diseases, 992 
chancroidal Infections, 996 
gonococcic infections, 2M 
gonorrhea, 977, 992 
granuloma inguinale, 996 
lymphogranuloma, 996 
syphilis, 56, 224 

Veratrum virlde in eclampsia of pregnancy, 178 
Vertebra, see also Spine 
butterfly, 771 

changes with spinal cord anomalies, 637 
Intervertebral disc, 774 
myelography, 753 
ruptured, 424, 753, 757, 786, 807 
roentgen appearance, 637 
Vesicovaginal fistula, 153 
operative technic, 154 
uretorosigmoidoatomy, 153 
Vessels, blood; mu Vascular disorders 
Veterans 

and their families, 438 
occupational therapy, 478 
Vincent's angina, 534, 921 
alcohol, 921 

bismuth injections, 921 
brilliant green, 921 
chromic acid, 922 
crystal violet, 921 
hydrogen peroxide, 922 
in childhood, 550 
oxophenarsine hydrochloride, J922 
penicillin, 922, 948 
silver nitrate, 922 


Vincent's angina (con tin tied) 

sodium perborate, 922 
sulfadiazine, 922 
sulfathiazole, 534 
Vioform m amebiasis, 290, 383 
Virus infections, 219, 394 
DDT in prophylaxis, 224 
dengue, 223 

immunity m virus diseases, 219 

infectious hepatitis, 222 

influenza, 221 

measles, 222 

penicillin, 219 

poliomyelitis, 221 

primary atypical pneumonia, 220 

rubella, 222 

sulfonamides, 219 

vaccination, 219 

yellow fever, 222 

Visceral strangulation complicating delivery in 
diaphragmatic hernia, 878 
Visual function stimulation, 481 
Vital Hum in cranioplasty, 755 

Vitamin A 

in congenital pancreatic deficiency, 559 
in infant feeding, 594 
in oral disease, 925 
in pregnancy diet, 161 
in Still’s disease, 23 
in uveitis, 501 
levels in jaundice, 287 
Vitamin B 

in congenital pancreatic deficiency, 558 
in conjunct ivitls, 480 
in desquamative gingivitis, 923 
in endometritis, 198 
in herpes zoster ophthalmicus, 486 
in infant feeding, 595 
in migraine, 413 
in multiple sclerosis, 416 
in oral disease, 925 
in pregnancy diet, 161 
In regional ileitis, 744 
in Still’s disease, 24 
in thlouraet] administration, 328 
in toxic amblyopia, 496 
Vitamin Bj, see Thiamine 
Vitamin B*> f sec Riboflavin 
Vitamin B ( j, see Pyridoxine 
Vitamin C 
in cataract, 494 

in desquamative gingivitis, 923 
In endometritis, 198 
in hay fever, 6 
in hemothorax, 883 

in massive nutritional edema of pregnancy 
166 

In pregnancy diet, 162 
in Still’s disease, 24 

Vitamin D 

in congenital pancreatic deficiency, 669 
in hypoparathyroidism, 72 
In infant feeding, 595 
in pregnancy diet, 161 
In Stars disease, 21 
In uveitis, 501 
Vitamin E 

in herpes zoster ophthalmicus, 486 
in menopause, 125 
Vitamin G, see Riboflavin 

Vitamin K 

in erythroblastosis fetalis, 559 
in jaundice, 751 

in labor, affecting newborn, 200 
In pregnancy diet, 161 
in salicylate poisoning of child, 604 
in tonsillar hemorrhage, 527 
in tuberculosis* 71 
in urticaria, 7 

prothrombin response to, in liver disease, 287 
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Vitamins 

deficiency, visual symptoms of, 488 
in antepartum care, 185 
in dermatology, 54 
in edema, 267 
in eye functions, 488 
in infant feeding, 593 
in nephritis, 307 
m oral disease, 925 
in otorhinolaryngology, 503 
in pancreatitis, 709 
in peptic ulcer, 273 
in rheumatoid arthritis, 28 
in subacute bacterial endocarditis, 259 
in tuberculosis, 70 
Vivax malaria, 364 
Volvulus of sigmoid colon, 749 
Vomiting 

from arsenicals in syphilis, 61 
from thiouracil, 324 
in peptic ulcer, 274 
in pregnancy, 177 

with epidemic diarrhea and nausea in child- 
hood, 551 

Vulva 

nutritional edema in pregnancy, 165 
pruritus, postmenopausal, 123 

W 

Waldeyer’s ring, 529, 530 
Wangensteen apparatus 
in appendicitis, 643 
in crush injury, 906 
in gastric resection, 727 
in pancreatitis, 709 
in pelvic peritonitis, 199 
War 

amenorrhea, 125 
injuries of chest, 879 
injuries of eye, 493 
neuroses, 442 
surgery, 890 

abdominal wounds, 893, 912 
actinomycosis, 917 
air-borne surgical center, 895 
antitoxin, 915 

application of principles, 893 
arterial injuries, 906 
bacteriostatic drugs, 891 
hone surgery, 891 
bowel surgery, 892 
burns, 896 

casualty handling afloat, 894 
chemotherapy, 915 
colon injuries, 911 
crush injuries, 905 
current considerations, 891 
delayed suture, 908 
elective surgery, 892 
emergency treatment, 891 
facial wounds, 907 
fractures, 891 
gas gangrene, 914 
general treatment, 916 
lower extremity wounds, 893 
materials, 892 
mistakes, 893 


War 

surgery ( continued ) 
preparation of casualties, 894 
barbiturates, 894 
blood therapy, 894 
morphine, 894 
oxygen therapy, 894 
profits to peacetime practice, 891 
reconditioning, 892 
rectal injuries, 911 
shock, 895 

soft tissue injuries, 897 
supportive measures, 892 
surgical complications, 892 
surgical specialists in U. S. Army, 890 
transfusions, 916 
veterans 

and their families, 438 
occupational therapy, 473 
Wassermann test, false positive, 369 
Waterhouse-Friderichsen syndrome, 90 
case report, 91 

Waters operation in abruptio placentae, 187 
Watson operation in carcinoma of pancreas, 717 
Weddell-Faleoner mechanism, 815 
Wedge resection, in bilateral polycystic ovar- 
ies, 130, 207 

Weight gain in pregnancy, 160 
Weil-Felix reaction, 374 
WeiFs disease, 226 
penicillin, 226 
Wernicke's disease, 488 
thiamin, 488 

Wertheim operation, in cervical cancel', 134 
Whipple 

operation, m carcinoma of pancreas, 716 
triad, in adenoma of islands of Rangerhans, 
709 

Whipworm (Trichuris trichiurn), 600 
Whirlpool baths in burns, 349 
Whooping cough, see Pertussis 
Wilms tumor of kidney, 980 
nephrectomy, 980 

Worms, in children, see Parasitic disease of 
childhood 

X 

Xerostomia, 934 

X-rays, see Radiation, Radiology, Roentgen 
diagnosis and Roentgen therapy 

y 

Yaws, 226 
penicillin, 226 
roentgen diagnosis, 631 
Yellow fever, 222 

serum-free vaccines, 222 

Z 

Ze phi ran in perineal lacerations, 121 

Zinc 

oxide paste, in scabies, 56 

sulfate 

in corneal ulcers, 483 
in permeal lacerations, 122 
in trachoma, 492 

Zondek’s hyperemia hormone pregnancy test, 




